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M.  Inat.  O.E.  Park. 

1911  Nor.  22    COLHET-DAAGE,  Uomb.      9  Place  de   I'HGtel  de  VlUe, 

Paria. 
1901  Feb.  27    GOTrAN,P.C.,D.8o^H.Iiist    ChleT   Ensiiieeriiig    Iiupeotor, 
C.E.  Local    GoTemntent    Board, 

1905  Sept.  2S    HAWK8LBT,  CHABLE8,    80  Gre*t  George  Street,  8.W. 

M.  luat.  CE. 
1911  Not.  22    DE  PONTICH,  MoHB.        ..     Direotenr     Adminiatiatif     dea 
TraTBDi,     HStel    de    ViUe, 
Puia. 

1892  Apr.  23    PUTZEYS,  Uonb.  B Ini^nienr  en  oheT,  Diieoteur  de 

la  Villa  de  Bmlellea. 
1890  Sept.  13    ROBINSON,  PBomaoB  HT.,   Parliament     Maniimi,    Weat- 

H.  Inst.  O.E.  iDinaler,  S.W. 

IST4Jnnel      TULLOOH,SLuob  H.,O.B.,    28  Viotoria  Street,  aw. 
B.E. 

1911  Not.  22    TUB,  Monb.  M.  P 9   Place  de  I'Hatel   de  TUle, 

ParU. 
1904  Jan.  23    WILLCOCKS,  G.  W.,  O.B.,    Cbief   Engineering    Inapeetor, 
M.Iaat.  O.E.  Local     OoTemment     Boud, 

WhitehaU,  S.W. 


MEMBEK8. 

[M.IiiBtMAOy.E.3. 


S  Oot  21    ABBAEiMa,  C.  T 

nBt.O.E...     SIS     Conaolidated    Buildingi, 
JohaDnesbnrg,  S.A. 

1903  Ata;  16    Adamb.  A.  K,  M.  Inat.  O.B.     Borough    Engineer,    Chippen- 
ham, Will*. 
PIX9I!  Jan.   18    Aiteeh,  T.,  H,  Init.  GE.    , 


or   MUBICIPAL  AND  COUNTY   ENGINEERS. 


•■laiA  t^  M>*Au>BiiiaB,  A.  E.  W Sarvevor  and  Water  EoKineer 

Ti»j»  Apr.  25)  to  the  Urban  DistriotCounoil, 

Skipton,  Torkgbire. 

1897  Jmi.   16    Allem.A.T. Surveyor  to  the  VrhiQ  IXstriot 

Coimoil,    Portalade-b;-6eft, 

gj^  ^  |g}*ALLBi,  T.  T Bro»dBtreet,Btr»tr(irf-on-ATon. 

1911  July  5      Alubon,  A.  W.      Burgh  Barrejor,  CriefC 

lS97Jiii)el9    Altu,  O.       Bnrreyor  to  the  Urban  Diairiot 

Conooil,  GUBtonbniT. 

*^!?^  S?  ™l*A««>»BOH,  H.  K. Chief  AB8iBt»Dt.  Borough  Engi- 

TISU  JWjraj  neer-B  Offloa.  Lambafti. 

1890  Jane  26    Aiidbrboh,  B.   8.,  Anoa  H.  COnnt;  Siurcror,  Peebles. 

ItuLO-E. 

1900  Deo.  15    Ain>iBKiF.  W.  V.,  Anoe.  H.  Cit;  Saive^r,  Wiacfaeatei. 
IhslOJS. 

P1906  Apr.  28    Amsbbw,  J. CoDDt;      Snnefor's     OIBoe. 

Count;  BldgB.,  Dambnrtou. 

Tl^  OoT  2i}'*'™B«ws  B.  P Borongh  Survejor.  PaTeralmm. 

r?\m  Ort!   zi}'**"''^  It-  Jt  **■  I"^  O.E.  . .  Boitragh  BurrBjor,  BermondsBj, 

]8H  Hk7  19  •AHaKLL,J.A.,A.H.lDBtaE.      Smrayor  to  the  Urban  District 
Council,  BeokeuhsiD,  8.E. 

1899  June  29  'Axan^  J.      Buirejor  to  the  Koral  Diitriol 

Conncil,  Qaildford. 
1880  Ibv  27\  ABumuD,   B.,   Ahoo.    M.    10  Booth  Street,  Bradftird. 
81899  Feb.  25/      Inrt.  OJ^ 

1910  Deo.  10    Abhe,A.V Town   SurveTor,   Urban    Die- 

trjct      Conncil,      Tnllunoie, 
._iaiA  T-.^idi  King'e  Ca,  Ireland. 

TI911  jSyy.}*"™"--'- ^i:^^^    ^""K""     Engineer. 

1900  June  16    Amii[tb,A Surrejor  to  the  Urban  Districl 

Connoll,  Holyhead. 
1890  Jane  26    AiuiraoH,  J^  A.H.  Inrt.  C.B.    Borough  Sarreyor,  Btookport. 

A190B  June  25) 

XAKlSll  July  !9}*BwM01T,  B.  0 Depnty     Borough      BngiDeer, 

1'1912  Feb.  10|  Tomi  Hall,  HaoolesfieTd. 

■^?S?  ?^;SI  B*IHW,  A.  a  V. fiesident  EngliiBer.  Klipfontain 

TWll  J111J29J  Irrigation Board,P.O.Klipton. 

■"-■  ■  "-ding,  Cape  Province. 
■     ''e  Urboi   —     ' 


190ft  Jan.  28    B*iiim,C.O Burrejor  to  the  Urban  Diatriot 

Conncil.  Paignton. 
1900  Feb.  10    Baihi,  Q.  &  L Town   Hall,   Gnildfbrd,   Wert 

*!IIi'^?^UmI  B*Iii8,T.T Snrveyor  to  the  Rural  Diatriot 

T191I  July  29/  Conncil.      South      Shields. 
1  The  Terrace,  East  BoMon 

loai  »-»  1  1  B.8.O..  00.  Dnrham. 

Bl^Fdf  m}^*""^-^ 75  High  Street,  Slough. 

1896  Jnns  25    Biunm,  L.  L.,  AJUt.  Inst.  Burreyor  to  the  Urban  Distriot 

C.K  Connoil,  Coalville,  Leicester. 

j{^|;2*-52j*BAi,L,B,A.H.Inst.O.E     ..  Munioipal    Bngineer's    Offloe. 
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^1^  ?S^  Jol'B*"-  G.,  A.M.  Iiut.  C.E.   „  Burreyot  to  the  Urban  Diitriot 

T1898  Feb,  19/  Council,  B^iliill. 
Al906Hity  26) 

TAiil9ag  Deo.  11  l*Bu.[.U(D,  W.  E,  A.M.  I  nit  Eetville,  Southain  Ito&d,  Hall 

T19J1  Jul;  291      O.E.  Ureec,  BinnmKham. 
B1912  Jan.  13J 

1S79  OoL  23     BiNKB,  W.,  AM.  lost,  C.E.  Oit?  Borvejor,  Rooheiter. 

1887  Mar.  12     BAEBEB.     .1.     PATTEN,  Borongh  Engineer,  LtUngton.N. 

M.  Inst.  C.E.  iPatt  PnH-  Chairmim.  Metropolitan  Dia- 

deid.     Mmnbtr  o/  Commil.')  trict. 

1910  June  16    Babolat,  L.  B.      Engineer  to  the  Water  of  Leith 

tjewageCommisaion,  1 6  Qnssn 

OI90I   Ana  241  Str<iet,  Edinburgli. 

S  a/i  Y^'^rB*BKM,H.W Surveyor  to  the  Urban  Difitriot 

Tl9(«Apr.28/  Conneil.Walmer. 

1910  OoL  29    Babuw,  E,  E Borough  EnRineer,  Wubecb. 

al888  Sept  15I*IUiu(B8,  S.  W.  J.,  Aoaoc.  H.  Survejur  to  the  Urban  Diatriot 

T1892  July  11/      Inat.  C.E  Council,  Han  well. 

1897  Jan.  16    Babbbtf,   E.   J.,   Aano.  H.  Sorrejor  to  the  Urban  Diatrict 

lout.  O.E.  Council,  Btaiues. 

1912  July  11  'Babbor,  A.  D Deputy  Surveyor,  DouKlaa.Iale 

of  Man.    4  Strathal&n  Cies- 
oent.  DoDglas. 

1899  Jan.  21     Barbb,  J.  D Surveyor  to  the  Urban  DUtrict 

Irani  M.;  i4rBATB.E.  M ourreyor  to  the  Urban  Diatrict 

■tiaus  May  £7)  Council,  Frinton-ou-Se*. 
A1907  May  251 

TAK1911  July  29}  Baxtbb,  J.  O.  It Borough  Engineer'a  Office,  Gt. 

T1912  Feb.  lO)  Grinuby. 

?lM3J™y%5h*"°"--^*= To»n  Surveyor.  Leek, 

1903  May  16    BkaN.  J,  A County  ijurveyor.  Xorthumber- 

land.    Moot  Hall,  Newcastle. 

1894  Jan.   13    Bbaumoht,  A Burveyor,  Yorkii,  Ekat  Biding. 

,  Connty  Hall,  Beverley. 

{  BoADHONT,  F.  G Deputy     Borough      Engineer, 


"igil  Jnlyig!'""''""''^-'-" "lE^lJerh^ 

1897  Mar.  13    Bbauhoht,  G.  E Surveyor  to  ttie  Bnral  Diatrict 

Conn,WortlBy.  "HolmeLea," 
Greenoeide.  near  Sheffield. 
al90e  June  281 

TA1II91I  Jnly  29|»BEAiriiO(iT,  B.  H Surveyor  to  the  Urban  Diairiot 

T19I2  Feb,  10|  Council.    Torpoint,    B.S.O.. 

Cornwall, 

1897  Mar.  13    Bkauvdht,  T.  C Surveyor  to  tlie  Bum]  DUtriot 

Connoi),  Driffield. 
A1904  Sept.  171 
TAH1911  July  29|  Bell,  C,  D,,  M,I^  (Vic)    ..     Surveyor  to  the  Urban  Diatrict 
T1912  Feb.  10|  Council,     Oambome,     Corn- 

wall. 
1892  Jan.  16    Bbll,  G.,  Aaaoo.  H.  Inat.  C.E.    Borough  Surveyor,  Swanaaa. 

J}^  ^  ^ji'Bu-L,  L.  M.,  M.IiittC.E     ..     Mnnioipal    Bngiueor,   Penang, 

1906  Apr.  28    Bbll,  T.  H Surveyor  to  the  Urban  DUtriot 

A1906  Dec  16)  Conneil,  Bamabottoni. 

TAiil9Cr7  Not.  2  }  BBLn[BB,&  J,,A.M.InatO.B.  Deputy      Borough      Engineer, 
TlSll  July  3S  is  at.  Alio  Street,  Stepney. 
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1896  Jan.  18    Bknhitt,  E,  U BorveTor  to  the  Buml  Dittriot 

ConnaU,  Keyniheju,  Briatol. 

1912  Jnl;  11  'Bbnhktt,  W BxecutiTS    Bnpiiiecr    T.  L.  B. 

Works,  P.W.D.  BasgooD, 

01897  JnlyBl] 

T1M191I  j3v  Mr^"'™"''*^^'^"-'^^^'^-  ^J^*y     Bonmfih      Bngineer. 

TlSia  Feb   lo)  *"'"  ^"'  0'^'>*'»' 

1886  Oct   lef  BBBBiNaTOH,  B.   B.  W^    U.  QnMaj,  WalTerhamptoii. 
K]g9G  Jmi.  ISf      Inst.  G.E. 
G1898  JnneSO) 

T11901  Oct  19l*BiBr,  U.  Stohk,  A.  II.  Iiut.  Oliirf      AsaiaUnt      Sairnror, 

TAM1907  Not.  2  (      O.E.  Urban      District      Conadl, 

T1911  Jul;  29)  Beckenbun. 

1692  Mar.  1I\  Bebwiok,  W.  H.,  Aiaoc.  H.  S  I.owtber  Street.  WhiteljaTan. 
B1899  May  6  /      Inst.  O.E. 

B1912  Jm*  13}  Bm-iNT,  F GrcBn  Bank,  High  Lime.  Bare- 

1902  Mar.  22    BiBBCT,  T.      Cheadle,  StaQs. 

1890  Mar.  29    BINNIE.SIR  A.  B.,  M.Iiut  Bt  Stephoii'a   Hotue.   Victoria 

C.G.  (Paat  Frestdrnti  Gmbankment.  S.W. 
01893  jQiie24i 

t^ZbIIoI  ^t   si'DiBOB,  J Borough  EnKineBr,Ea«tHam,E, 

T1911  Apr.  29! 

B1M8  Apl' 2s}  ^"°' *■  ^ The  lBlaDi1,Midsniner  Norton. 

1897  JsiL   16    BniKa,  B 39  Hyddleton  Boad,  Vibriilge. 

P187S  May  2  \  Blaokbhait,   W.,   Aaaoo.  H.  Argyle  Hoaae,  Bowley  Puik, 

B1909  Get  30/      Inrt.  O.E.  Stafford. 

1910  May  24    BiiiOKiriLL,  J.  E.,  A.M.IiiEt  Cotin^   Sorvejor,   Oambridge- 

C.E.  shire.       61    Sidney    Street, 
Cambridge. 

1904  Aug.  5      Bliokvood,  H Burgh  Barreyor,  KilmarDook. 

1886  Jnne  12    BLAJB,  W.  N.,  M.Injat.  O.E.  Borongh  Snrreyor,  SI.  Paucras. 

aaPmidaO.  Mtmberof 
noil.) 


1  Aug.  24) 
I  Sept.  28  j 


~iaii   T..1.  qn  rBLAVOHABD,  B.      SnTTevor  to  tbeUrbaa  Diitrict 

Tilii§.!l)  c««ii.&.««k,8»ir» 

1903  Oct   17    Bland,  J.  D A  aaiatant  to  Boioagh  Surveyor, 

Oambridge. 
1907  Apr.  27    Blanit,  C Borough      Surveyor,      Newrj, 

Ireland. 
1900  Mar.  10    Blood,  A.  T Surveyor  to  the  Urban  District 

Council,  Hits  bin. 
1907  Hay  25    Boddik,  0.  L.,  A.H.Inet.O.E.     Comity  Surveyor,  Londonderry. 

^!m?  ^'wl  BoLTOK,  B.  B.  T. Engineer  to  the  Urban  District 

T19H  JUy^J  Council,  Woodhnll  Spa. 

1902  Not.  8    ■Bobo,  E.  A.    ..               .      ..  Borough  Sorreyor,  Margate. 

1904  Feb.  37    BorroiiLaY,  H Sorreyor  to  the  Urban  DUtriot 

Conncil,  Bingley. 
1877  May  I       BOULNOIB.B.P.,  U.  Inat.    7  Victoria  Street,  B.W. 
C.E.    (Poj*  Pr»»tdW.) 
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,iSS  S^-  i?i  BowM,  H.  W Conntj  Sonreyor,  Wert  Sumcz 

mims  Feb.  aij  ^.^^^j^  Connoil,  Horaham. 

"Cj"yM}^<^T-       '^S.&'^''°"'*'°"'- 

I&M  Aug.  12    BowiK,  J.  UoL Burgh  BurTsjor,  H&znetltown, 

Dumfriet. 

1898  Oct.   IS    BoTLi,J.C. Citj  Surreyoc,  Anuigh. 

1903  Hay  16    Bradlbt,  A.  W.,  MlnsLCE.     Borongli  Engineer,  Bi  Heleiu, 
Lanot.      Ron.    See.,    Notth 
Weetem  DiBtcloL 
O1905  Jan.  261 

A190T  Mar.  2  J'BBADLTf,  0.  Q Engineer  and  Surrejor  to  the 

T19I0  Sept.17)  Urh>LaDittiiotCa)mcil.GoolB. 

1S97  Jan.   16    BsiDLBr,  W.  L Survejor  to  the  Urban  DUtriol 

Gonaoi],  Tanbridge. 

1911  Bept2S    BtuiWBAW,  A.  6 Borough  Surveyor  and  Water 

01899  Jnne  10 1  Engineer,  Lanoarter. 

TA1905  Jan,  28  'BRiDSHiw,  A.  B„  AX.  Inat.    Engineer,  P.  W,  D,  Freetown, 
TiHlMS  Deo.  5  1       O.E.  Sierrv  Leone. 

vmi  July  29) 

TlM6  oS.'  ^1'®^'*^'''  ^'  ^-  ° Borough  Surveyor,  Twnworth. 

1S91  Aug.  1      Brstt,  J.  H County  Burreyor,  Co.  Antrim. 

liel^t,  Ireland. 

1891  Ang.  1      BsKpnu.,  W.  H Burreyoi  to  the  Urbut  District 

Council,  Bo«le7  Begia, 
StoffmdBbiie. 

1694  OoL  20    BHDOn,  0.  A Borveyor  U>  tbe  Urban  Dirtrlot 

inmil    Innnim  _  Counojl.  BogDOT. 

^1911  J™r39}  BBID0BW4T1R.  A.  T Borough  Engineer'a  Office,  BMt 

1891  Mar.  21    Bbibblit,  J.  IL,  A.  H.lnrt,    Barongh  EuTreyor,  Biohmood, 
C.B.  Buirey. 

101898  Jane  SO] 

T«i^j™;ih''"-»''-'f "^SmL^r^r  ^^"""^ 

T1912  Feb  lo)  "^'^  ^fi^'**- 

1901  Deo.  7      BRODIE,    J.  A.,    M.  Ene.,  City       Engineer,       LiTcrpool. 

Wli.    Sc,    M.    Inst.    C.B.  Chairman,     North     Werteni 

(Ptut  FraidaiL     Mmbar  Diatriot. 
of  CoaaeiL) 

P1S69  Apr.  18    Bbodib,J.B.,M.  InitCE...  Borough   Engineer,  BlBckpooI. 

(HoiJkt  o]  Council.)  Oialrict  Rtpreuntatmt,  North 
WeBlem  Diatriot. 

1894  Dot   20    BiiooKB,  J Bnrveyor  (o  tbe  Urban  Diatriot 

.lono  T.n   •>'i.\  Cooncil,Northirioh,Cheahire, 

T1908  Bwt  5/  Bbookw.  A.  E County     Surreyor,     Cornwall. 

1910  July  16    Bsoou,  E.  J.  D Chief  Eugineer  to  the  Trana- 

keran  and  Ponderluid  General 
ConnciU,  Qeneral  Council 
Offices,  Umtata,  Oape  Colony. 

1884  Jtdy  lO    Bbowh,  A,  H.  Inst.  C.E.    ..     litirungh     Kngiueer,    Notting- 

1898  Jon.  IS  Bbowh,  C.,A.M.InBt.C.E...  Bngineer  to  the  Urban  District 
Connoil,  Town  Hall,  Ed> 
ntontoD. 

I904Ang.2S    Bbowv,  Cbas Bugh  Barveytir, QftWlok. 
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^10??  filit  ^I'BttoWN,  C.  F Deputy  Water  Gngineeruid  Bnr- 

TIBI]  July  29J  ^^^^^  QaiMboroneb,  Linos. 

**}bI?  ?^{™l'BaowN,  D.  J Asdrtant      Surveyor,      Drbfta 

ofWi^t 
1905  Jm.  2g    Baoini,  F Town     Knginser,    Eiooiuttid, 

ii«wi  t!^   97}  BaowN,  H.  A Engineer  to  the  Urben  District 

T1910  Jan.  22}  donnoil,  WeBton-dnper-Mare. 

1908  JaD.  18    Bbown,  H.  E.         SnTreyor  to  the  Urban  Diatriot 

Coiuicil,  AltriBoham. 
1905  BepL  23    Bsowir,  B.  H.  Lane,  H.  Inst   Supervising  EngineerJ/uaknow, 
G.B.  United  Provinces,  India. 

sISM  Jnly  7  1'Bbowh,  Beginald,  A.H.  Inat.    Surveyor  to  the  Urban  Diatriot 

T1898  Septs   r      C.E Council, Town  Hnll, Sonthall 

Norwood.      21    Old    Queen 
A1910  Apr.  231  Street.  Westmtniter. 

TAMlSIl  Jnly  29}  BBOWK,R.D.,A.H.Inst.C.B.      City  Engiueer,  St.  Catharines. 
*1912  Feb.  10)  Ontario,  Cunsda, 

t89S  Hot.  i    *llBowNBiDaB,C.,H.  InaL  O.K     Borongb  Engioeer,  Birkenhead. 
(ifffli6ar  of  CovncU.)  District  Rtprfitniative,  Kortb 

Western  Diatriot, 

1901  Aug. »      Bbi:io>,J.  S Bnrgb  Bnrreyor,  EtirJemnlr, 

el896  Jane  261 

TaKl91I  July  29|*Bbcoe,W Chief  Assistant,  City] 

TI912  Jan.   13)  Offloe,  Edinbn^h. 

1909  Dec.  11    Bbtak,  W.  B,H,  lost  C.E.     Chief    Eogineer,  Hetropolitan 

Water  Board,  Savoy    Court, 
W.C.     Elmetaad  Wood.  Elm- 
itead  l4tne,  Chislehurst 
1901  Feb.  16    Brtob,    J.,    U.    Inst.    C.E.     Buivh      Surveyor,       Fartiok. 
(Vice-  President,    Sarllimd.        Chairman,  Soottiali  Diatriot. 
Mtmlur  of  Comtea.) 

2i^  Sr^' wVb«™™b,  W.  Q County  Surveyor,  Torks,  North 

tI902  Mar.  22j  jy^^^^^     NbrthaJIerton. 

1978  Hay  2      Bdokhajf,  E.,  M.  Inrt.  C.E.       Borough  Surveyor,  Ipswioh. 
1S97  July  8  \  Bdcelit,  H.  J.,  AiMo.  H.    Gair^  an  Clieoil,  lona  Drive, 
B1902  Uar.  22/      Inst  C.E.  Dublin. 

1911  Apr.29    BuoKLKT,  B.  H Borough  Engineer.  Moesley. 

1897  Feb.  13    Bdli,  H.  F.,  A.M.  Inst  C.E,    County  Surveyor,  Cbesbire. 
TA^igiO  Mav  l^l'BcLLonoH,  J.  B.,  A-M.lliBt.    Deputy      Borough     Engineer, 
T1911  Jnly  29I    C^-  *'™"*'° 

18B5  Feb.  16    Buntdhi,  T.  F Borough  Surveyor,  Mftidatooe. 

1895  Jan.   19    Burden,  A.  BL,  B.B.,  Aeeoo.    Gonnty  Surveyor,  Kilkenny. 

M.InBLC.E 
1892  Sept  21    BnaotSB,  S.  E.,  H.  Inst  C.K    Borough     Engineer,    Hiddlea- 

btongh, 
1900  Apr.  21    BoBEnr,  J.  P.,  BX.,  A.H.    County  Surveyor,  Enniakillen. 

Inst  C.E. 
1905  Mar.    3    Bobn,  W.,  A.  H.  Inst  C.E, . .     Surveyor  to  the  Urban  District 
Council,    Sutton-in-Asbfleld, 
Notts. 

19(M  Aug,  6      Btmns,  D.       Bnrgh  Surreyor,  PoUokshawa. 

1910  Oct   29    BcBROiTB,T Surveyor  to  Lathom  and  Bnrs- 

oongh  Urban  District  Council. 
I«uiom,  near  Ormakirk. 
1690  June  7  \ 


Bigi2  Apr.  27J 


BnBSLAM,  B 18  Moody  Stieet,  Oonglaton. 
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51^2  j"^}*BtJBTON,A..A.M.lMt,0.B.      Borough    Enpneor,    Stoke-on- 
AlSM  Maj  281  '^^'"■ 

TAM1909  Apr.  ^4i*BBftT0H,W.  E.  H„  A-M.lDrt.    Chief    Engineering   Anirt&ut, 
T1911  Jnlj  29)       G.E.  Conntjr     Arohilecfs     Office, 

WakeBeld. 

1897  Jho.   16    BnaBRiras,  T.  A. Sarrejor  to  the  Burel  Diatriet 

Oonncil,  Bower  Monot  Road. 
01889  JuDe  291  Hsidetone. 

TA1902  Jan.  25l*BuBH,  W.  E.,  A.  M.  List  O.E.     City  Enpneer.  AnoklBod,  New 
T1B04  Feb.  2?!  Zenland. 

1S90  Sept.  13     BvTLiB,  W Sairejor  lo  the  Urhau  District 

Conncil,  Fareham. 
1899  June  29    Bcttbrwobth,  A.  S.,  Awoo.    Mnninipal  En^^neer,  Port  Elln- 
alflOl  n»     01       M.  Init.C.  E.  beth,  S,  Africa. 

'JiS  'ir:  ,,  •BcTTlBwoilTH,  O.  L Sarrejor  to  the  Rnral  DiBtriot 

Tiwn  Apr.  i!7l  Council,  lile  of  ThuneL 

1S94  Apr.  6      OliiiE,!'.,  Auoo.H.InBt.O.E,  City  Engineer,  Woreeeter. 

1891  Dec.  12\  Caibhcrou,  T.  W^  Amoo.  H.  Eoumead  Aveaue,  Cape  Town, 

BIB03  Jan.   1T|      Inst.  O.E.  S.A. 

1903  Jan.  17    Caijoeb,  W.,  A.  M.  InHt  O.E.  City   Engineer.  Prahran,  Vio- 

1912  June    1     Caltkbt.G Cnnntj  Road  Burvejor,  Maod. 

Aberdeenahire. 
Ifttl  Oct.    17    Oahpbill.   a.    H.,   H.  Inat.    Citj  Engineer,  EtlinburgL. 

C.E.     ( Member  of  Oounnil} 
1667  Mar.  12    CAUraBLi.,   E.   F.,   l\.   Init.    Borough    Engineer,    Hudden- 

t]tl^,   T^!?S}*C*n.Kii,  I, Sorveyor  U>  the  Rural  District 

TmiJnnelOf  I k.nncil,    Yeovil.   Blontacute 

S  0.,  Somciaet. 
1886  Hay  12    Camk,  E.  R Burreyor  to  ths  Urban  Dtslrict 


1890  Oct  181 
it]899  Jan.  21/ 
AHlSOS  Feb.  29) 


Comioil.  L, 
Cabd,  H 10  North  Blreet,  Lewei. 


.inivi  fv.1    o?,\  Cabiy,  J.  fi Surveyor  to  the  Urbiin  District 

T19U9  Uct  30J  Counoi),   Heaton     and   lale- 

worth.  Connoil  Honae,  Honn- 

1910  Oct   29    Oabb,  W.  L Engineer  and  Surveyor,  Urban 

District     Conncil ,     Ituialip- 
NorthwDod. 

HHKl  Feb.  21     Carter.  A.  H Surveyor  to  the  Urban  Dirttict 

A1904  May  281  Council, Litherland.I.iveipool. 

TAK1908  Deo.  5  }  CAETia,  E.  W.  A Deputy  City  Surveyor,    Glou- 

T1911  Jnly  29)  OMter. 

I9U]  June  27    Oabtbb,  Q.  E Surveyor  to  thu  Rural  Diatriot 

Connoil,  Wincheater. 

J897  June  19    Carter,  0.  F Surveyor  lo  the  Urban  Diitriot 

1)1892  July  111  Council, Mexborough. 

TAigoi  Deo.  7  i*CARTBB,G.  F.,M.lnBtO.E...     Borongh  Engineer. Croydon. 
T1904  Jan.   23!       (.^enAer  of  Counc^) 
□1903  Dee.  12) 

.A1907  Mar,  2  I*Cabtib,  B.  F.  B.,  A.M.IdbL     Depaty  Engineer,  The  Conndl 
TAal909  Jane  S  1    0-E.  Hoiue,  Hounslow. 

T1911  July  29) 
1898  Dec.  17    CABTWBiaHT,  A.  B.      ..     ..    Surveyor  to  the  Urban  Diatriot 
OotUkoU,  Wilmilow,  ChedifM. 
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1873  May  2      OARTWEIQHT.  J,  M.  Inrt.    21  Pmsom  Lme,  Bury. 


(Fatt 

B,W. 


19M  June  26    Oartu,  W Snrreyor  to  the  RomI  Distriot 

Connoil,  HelftiTd.     3  Helfiwd 
BcMd,  Sadbnry,  Snflblk. 

1S»S  Hu.  16    0am,  B.W SurrejroT  to  the  Urbau  District 

Coimail,  FamliaRi,  Bnney. 
ot890  gept  IS) 

T^ISW  Bff?'27r'^*''°^"""'** DBputyEngJoeOT^ndSniTajor, 

Tl911Jttlj'29)  Fincbley.N. 

1912  Oct.  26    CAnANACH,  D Conoty  Koad  Smreyor,  Tober- 
mory, Argyliliire. 

Rl^  Pfi'h'  mI  Caw.  A.  J "  Lanrel    Dene."   KlDg»ton-by- 

B1899  Feb.  25/  g^  ^^  Brighton. 
al9M  Mhj  29] 

tamiIm  M*J  mI'Cattijn,  O.,  A.M.lMt,&H.  AutstaQt    Borongh    Engineer, 

T1911  July  29}  ^I"""™' 

1896  Mar.  21     Chadwick,  J Surreynr  to  the  Urbsn  Dutricl 

Cannoil,  Fenav  Stratford. 
1908  Jan.  IT    Chahbkbb,  S.  H Sarveyor  to  ths 'Urban  Diitriot 

Council,  Hunpton. 
1901  Dee.  7      Cbaxcellor,  W.  B.      ..     ..    aty  Sucreyor,  Liehdeld. 

1897  Ju.   Ifi    Chapham,  C.  B.  W Surveyor  to  the  Urban  Dirtriot 

Council,  Wembley. 
1910  Apr.  28    CHATifAV,  H.  T. Countv     SnrreyOT,     SomerBet. 

Welti.  Chairman,     South- 

Weitem  Dietriot. 
1912  Apl,  27    Cbafiiax,  W.  A County  Eoad  Surreyor,  Lanuk- 

EhinConntyCoDDail.Airdrie. 


»  WQ  mI,  fi  I  CKABLB,  T The    "LanTBl^"     26    QaTton 

■1899  May  6  /  B^_  Harrow -on-the-ffill. 

*IV.??I' it?- Li'CHAKT,  E.      Chief  AMiBt»Dt8urT*yor,Bni»l 

TiyU  Jdy  29/  District  CoancU,  Croydon. 

188*  Dbc  20    Ckabt.  B.  M Surveyor  to  the  Rural  Diabrict 

Oounotl,      Croydon.      Town 

H*ll,  OroydoD. 
1909  Oct.  30    GHmm,  S.    ..      ..      ..      ..     Surreyot  tn  the  Urban  District 

Connoii,  Featheraton?,  Toiki. 
1913  Apl.  27    CHiTBBa,  H.  J Sarveyor  to  the  Urbau  Diatrict 

Connoil,  Fleet. 
1900  Feb.   ID    CiioviNa,W.  H Surveyor  to  tbe  Urban  Diatrlot 

Council,  Bnmhani,  Somenet. 

"i'mSS)<^""»"".*-^ rag  Eo«i  s™,o,'.  om«,, 

'  Edinburgh. 

1912  SepL  9      Chdbohiu,,  A.  F FiM  Aaaiatant  to  Director  of 

Public  Worka,  Hong  Kong- 

1911  July  5      Obdrohwabd,  S.  F.C Bnrveyor  and  Water  Engineer, 

Urtnn  Diet.  Connoil,  Dawliah. 
Bl»7  ?oBe2o}  Clam,  J..  A.M.  Inst.  O.K..     Surveyor,  Sleaford. 

*i!/on  f,^t'  9^!  CuRi,8.  F Surveyor, Urban Diatriot Conn- 

TlBllJnly  29f  oiL  Sleaford. 
Al90t)  Feb.  29) 

TAN1910  Jan.  22[>Clabb,  T.  A. Deputy     BoronKh     Snireyoi, 

T19I1  July  29)  Leigh,  LaiUM. 
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190B  Jan.  18    Cubk,  W.  G.  J SorTeyor  lo  tlie  Urban  Distriet 

Conncil,     Wigston     Magna, 
LefoMter. 

1898  Sept.  3      Ci^bkb,B.  O^. County  Buireyor,  Leitrlm. 

t!^  ?'?  In)  Olabm,  G.  E..  A.M.lnBt.C.E.     Borongh  Bnirejor.  Uoston,  Lia- 
T190*  Apt.  30J  ooloahiwi, 

1899  Oct,  2!     CuBRB,H.  A Survejor  to  tbe  Urban  Dirtrid 

Council,  Briton  Perry.    Hon. 
SeerOary,  South  Wales  Dis- 
trict. 
1896  Oct.   15    OURBI.W.  A.  H.,A.H.Inat.     Borough  Snrreyor,  Satton  Cold- 
G.E.  Bold. 

18SB  Dee.  18    Clabbok,  H.  J Surveyor  to  the  Eural  DUtrict 

ol89i  July    71  Counoi],  Tamworth. 

Til90*  S*pL  I't.CLATPOOLE,  A.  H.,  A.M.lDat.     DmBiona!   Engineer,  Oty  En- 
"1912  Fefe  ^j      C-E.  gineer's  Department,  BrUtoL 

1901  Maj  11    Clattoh.P  T BoTougb  EaKineer,  Beigate. 

"i™  ^t^  LI'Cltco.  H.,  A,M.lnatC.B.  ..     SoTTeyor  to  tho  Urban  Diatrict 
T1908  Oct.  2*J  C^tiA,  FeliiBlowe. 

""IS??  f"^'  «1  Olbm,W.  A SuTTeyor.  Urban  Diatriot  Conn- 

Tl9n  Jo1t29/  oil,  Dorking. 

ei898  Deo.  17) 

,I^I'9^Au";llK--0* ^^7      Borough      Surveyor. 

xlSU  July  29]  "^"y- 

IS93  July  81     Clouqb,  W. Surreyor  to  the  Urban  Diitriot 

Council,  Audensha'w. 

1899  Cot.   21     Clii(ub,B.  H Itorough    Surreyor,   Klngsbm- 

ou-xiiamea. 
»1™  fSl^  ^,|»CoALBg,H.F.,A.M.InatC.E.    BurTeyor  to  the  Urban  Dirtriet 
Tl896  0ct.24/  CouWj.8unbnry.on-Tbainea. 

alS86  Oct.   ltj\*CoALEB,  H.  O.,  Aaaoa    U.    Surveyor  to  the  Urban  Dietriol 
Tl  888  July  12/      Inat.  C.E.  GouDoil,  Market  Harborough. 

1882  Sept.  30    Cooebill,   J.   W,,   U.   In»t.     Borough  BurTeyor,  Great  Yar- 

C.E.    iVice-FTttidaHt.')  mouth. 

1893  June  24    Cookbill,  T.,  Asboc  H.  luat    Surveyor  to  the  Urban  Diitrlct 
O.E.  Council,  Biggleswade,  Bedi. 

1901JuDe26    CoLBBT.H.J burreyor  to  the  Bural  District 

Council,    Atberstone,    Wsr- 
wickshiie. 
1892  SepL24    CoLUN.W.,  H.A.,M.In«tC.E.    County      Surreyor,       Dublin. 
01899  June^l  CAairman, Irish  Diatrioi 

-Tii^  iw   ?5rC0Li,iK0i,  T.  P.,  A,M.  Inst    Borough    Engineer   and   Snr- 
'*S]g^.2tj      <^B-  ve,or,Mau.aeId. 

1888  Hay  12    COLLINS.  A.  E.,M.lDit.O.B.    City  Engineer,  Norwich. 
(Past  PrttiOmt.    Meirbtrof 
Cmmdl.t 
A1905  Hay  27] 
TAH1907  SepL7  \  Oollihs,  H.,  A.H.Inst.C.B.      Deputy  City  Engineer,  Korwioh. 
T1911  July  29) 

1896  Jan.  18    Collimb,  E Surveyor  to  the  Urban  DIslilat 

Ooonol],  Enfield,  N. 

190S  Apr.  29    CoujnB,  W.  A.     Burreyor  to  the  Bond  Distriot 

OoimoU,  Bridgvktn. 
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alS97  Feb.  ISi 
.7i?^a  t^i^  iSrCo"-""-*"*"""' A-C-       ■■     AMiBtfmt   Borough   Bnginoef, 

tIIoo  tSa  la}**^^'  ^'  *'■'  ■*■■"■  ^'"*-  '^■^'      '*»"''8''  SorreyM,  Nunealon. 
IS9S  Apr.  22    Coos.  F.  P.,  Attoa.  H.  Inet    Snrvejoi  to  the  Urbftn  District 
UE.  Connoil,     Honsfield     Wood- 

A1908  HftT  161 

TAM1911  July  2S}  CooKB,  J.  E AMistent    Boroag;h    Eogineer, 

T1912  Feb.  10|  Town  Hall,  lalington,  N. 

1698  Sept.  3      Oouno,  E.  C BnrveyoT  to  the  UrUn  Diatilot 

Conneil,   Shanklin,    Ule    at 
Wight. 
1694  Oet.   20    Coons.  F.  A.,  C.H.G.,   U.    Dlraotoi     oT     Publio    Worki, 
Inst  C.E.  Oolotnbo,  Ceylon. 

I8S78«pt.l7    Qoon^W.W.      Smreyor  to  the  Urban  Distriot 

Gotmoil,  Slough. 
J.SS  ^  ^\  CoptBT.  C.  T.,  A.M.InBtC.E.     252  Bukerhoiue  Road.  Nelwn, 
»190i  MOT.  8  S  lancaihire. 

18DG  Jan.  18    CosDOif,  B.  C Smreyor  to  the  Boml  District 

Council.  Belper.  "  Belmont," 
01B9B  Mfl.  Ml  Dnffleld,  near  Derby. 

l\^  T™   TShCoBW*.  U.  W Snrreyor  to  tha  Urban  District 

Tl897Jiinel9/  -  C^J^^U^   j^^^^    Bebington, 

Cbeehire. 
1881  Joi)e2ll  CoTTERELL,  A.  P.  I.,  M.InBt.    28  Baldwin  Street,  BriBlol;  and 
BltMS  Jan.  17/      C.E.  26  Viotoria  Street  S.W. 

1906  Mar.  3      CcraTLE,  P. Borongb     Bagineer,     Donglaa, 

Ills  of  Mao. 

"Itlai?  i^Z  m1  CooPE-  A-  E Surreyor  to  tbe  Uriian  Diitrict 

T1911  July  29/  (^^_  Fwlwood.  Lanoe. 

i.l9DT  Sept  71 

TA1I1911  Joly  29}  CoDBT,  W.  fl.  A.,  A.H.Inet.  Borongh      Bnrreyor'i      Offloe, 

T1912  Mar.    2)       C.E.  Leioeater. 

01899  Oot   21] 

Tlilmj^'^2^r*^"-« Di^;ot  Snrreyor,  TowD  Hall, 

T1912  Feb   lol  Portsmouth. 

TlBll  ^"  2ir'^'' ^- ^' ■*'*-*°^''^*^-    ■■     City  Sanitation  Engr,,  Colombo, 
j^^  J^- 2^1  Cox,  J,  H..  M.  Inat  O.E.    ..     Sntreyor,  Bedford. 

'rtai'f^'ffli'^"™'''^-^        Surreyor  of  Highways,  I  ale  of 

Tiaii  Juiy  mj  Wight  BnrelDistriot  Council. 

"  Walmer  Villa,"  Cflrtle  Bond. 
el906  Jan.  201  Newport. 

A1907  Har.    2[*Cbabb,  U.  B.,  A.U.List.C.E.      Borough  Snrreyor,   Hunicipal 
TlSll  Jan.  2lj  Cfflcce,  Fembroks Dook. 

1900  Mar.  iO    OMBTKEE.W.B.,H.8o.(Viot),    Surveyor  to  tbe  Bnral  District 
A.  H.  Inst  C.B.  Goanoil,  Donoaater. 

1911  JnnelO    Cuwsuv,J.B Snrreyor  to  the  Crban  District 

Coundl,  Weybridge. 
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DMtiifElHtlaii 
udTnaiAr. 
P18S1  Hky  6      OBUR,A^AM(M.H.IiutO.E.    BnRliieer   to    Odm   »nd    Fow 
NBiiRstious.  Tewhnnt,  Biok- 
A1902  3m.  251  ley,  Kent. 

TAal9ff7  Deo.  14^  Cbooxb,  W.  B.  Fboomb       ..     Oliief   Engioeertiig    Anietuit, 
T1911  Jot;  29  Middlesex    Conatr    Oonnoil. 

19  Weat    Park    Boad,  Eew 


*!'i'^,^  9^'  ^1  Cbooiib,  B SnrreyOT,  Urbwi  Dlstriot  Conn- 

TlBll  Jnly  20j  ^jj_  Cromer. 

01905  Jnoe  22 . 

T1911  Jnlj  291  Tonbndge  WeFli. 

1889  Deo.  II  *CBOirTHBB,  J.  A.,   AaMc.  M.  Bnrougli  En^eer,  Soutbnmp- 

Inst  O.B.  ton, 

i!2?n  ^h   Jol'CBoifoRD.  C.  H EDBineer  and  Sairevor,  XJrban 

^lon-T  M      S?  DiBtriolCaunoil.Wood  Green. 

liana  tTI^  f5|'CB0XK.BD,  J.  W. Sarviijor  to  the  Urban  UWrict 

S  J^'  im  Conncil.  Brentford. 

SiSni  M      }„f*Ci«)Hp,  E.H.,A.M,Iiirt.O.B,  Snrveyor  to  the  Urbin  Dtotriot 

Sip'';M}'C-««'.T,0 Byr^E^in^r.Am«roo.Cu,n- 

*?,'^  Pff:  ili  CouuB,  H.  B SuTTflyor  lo  the  Knml  Dlrtrlct 

Tiaii  jmy  a]  Couadl,  Ule  of  Wight. 

1869  Dee.   14    Cubball,  A.  E Snrrofor  to  tiie  Bural  DiBtrlot 

Oonnoil,  BwUlinll.   Wwwick- 

1896  Apr.  25    Cubbt,  W.  F,        P.W.D.,     Hiddelburg,     Tnini- 

vaat,  8.A. 

1  ™  v'k   osl  CoBBT.  W. T,,  A.  M.  IiwLCE.  Ulnae  de  Bio  Tinto.  Provincu 

B189!I  Feb.  25)  j^  Huelye,  Spun. 

1897  Feb.  13    Octijiii.  H.  A..  M.  Inrt.  O.B.  atj  SurTeyor.  BeHirt. 

(Via-  Fnsidmt,     Ir^nd. 
Mambtr  of  CmmtO.) 


1893  Jnne24  *Daltov,  J.  P.        Surveyor  to  the  Urban  DieCriot 

Oonnoil,  Byton-on-Tyne. 
el905  Jan.  28) 
tam19()<J  Har.  2T}*I)abht,  A.  E.,  A.M.  Inst  O.E.    Borongh  Engineer  and  Surveyor, 
T1911  July  29)  Toirn  Hall,  Bethiial  Oreen, 

N.E. 

1912  Jan.  13    Dabhfeb,  L.  O Surveyor  to  the  Urban  Diabrict 

Council,    Sandonn     Isle    of 
Wlebt. 

1899  Jan.  21     DiViDeOK,  J.  F P.O.  Nalrulii.BritiHh  East  Africa. 

1900  Oct   15    Datibs,  W.  J Surveyor  to  the  Urban  Dictrict 

CouDoil,  Nantyglo  aod  Blaina. 

ConnoU  Uffloes,  Bl^iOi. 

1380  Apr.  10    [)ATI8,  A.  T.,  M.Iuet.C.E.    County       Surveyor,       Salop. 

{/'all  PrttidaitL)  Bbrewebury.    CAaiViion,  West 

Midland  Dlstrlel. 

"Jq!!  \^\l  Sol  DiTSON,  a  a         ..      . .      , .     A wrtant  Eoginoer,  The  Mnni- 

T1911  July  28)  oipality,  Alexandria.  Egypt. 

1900  Got.   IS  *Dawk>h,  0.  F Surveyor  to  the  Urban  Diatriet 
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CM*  of  Ehcllon 

B1M2  Not.  8^}  D'^""'  0.  J Wykeluun  Houhb.  Batking, 

1896  July  25    Dawson,  N.  H Boroagh  Barrejoi.  Banbury. 

1898  lux.  IS    Day,  C Borough  Surveyor,  Cbatbam. 

1896  Jul' 15    Dbakb,J.W. Surveyor  to  the  Urban  Distriob 

Council,  Smallthome. 

1892  Har.  II  *Dbabi>kh,    H^   A.    U.  Init.  Boroogh  Eugineer,  Deivabuiy. 
O.B. 

1004  July  14    DiUVT,  J.  F City  Engineer,  Ooik. 

P1890  Fab.  1      Dbnhib,  N.  F.,  H.  Intt.  aa  Borough  Engineer,  West  Har- 

..     Borough      Surveyor's      Office, 
South  SliieldB. 

1896  July  25     Dhwhiabt,  J Surveyor  to  tl  le  Rural   Diatriot 

Counoil,  Chelmaford. 

^1™  ?Si;    }n|'DiOKW«>N.A.  J Snrroyor  to  the  Urban  District 

■rl899  Jane  lOf  C^„J„^  Bedditoh. 

1895  June  27     Dickinboh,  K Surveyor  to  the  Urban  DlBlriot 

Couoril,  Berwich-on -Tweed. 
1881   Dec.   10    DioOLE,  J.,  A.M.  Inst.  0,E.       Water  Engineer,  Ueywood. 
1910  Jan.  22    Dioqlb,  J.S., A.  H.InstC.B.     Water  Engineer,  '•  Oakliurat," 
Hey  wood. 

18^  Apr.  10    DiTKit,D.J Surveyor  to  the  Urban  Diitriol 

OooDcil,  Marple,  near  Stock- 

IS  ^"''   151  'J'XOH,  F.  J..  A.M.  Init  as.  Town  Hall  ChamlierB,  Aahton- 

BimK>  tiaii.   II)  nnder-Lyne 

°!^  ^'  ol}*D'X0H,J.  K.  M.lnrt.C.E.  Borough  Engioeor.  Town  Hall, 

T1896  Oct.    i4|  Woolwich. 

1887  June  18     DixoH.  B Borough  Surveyor, Stratford-on- 

1912  Jan.  18    DiioB,  W 

18S9  July  i      DoDD,  P.,  U.  Inat.  O.B.        ..     Borough  Engineer,  Wandsworth. 

215  Balham  High  Boad.  S.W. 
1S97  Jnu.   )G  'DODGEON,  A.,  A.M.InBLO.E.     Surveyor  to  the  Urban  District 

Connoil,  Clayton -le-Moors. 
el891  Sept.  12  j 

T1911  July  29)  Bournemouth. 

1909  Sept.   4     Dov&u>,  D.  A Buigh       Surveyor,      Grange- 

DMUth. 

1888  Hay  12    Dobmak,B.  H.,H.  Inrt.  O.E.    County     Surveyor,     Armagh. 

( Jfon&n-  of  Comcil.)  DMHet    Stpretmtatitie.   Irish 

Diatrict 

1898  June  BO    Dormbb,  P.  C.       Surveyor  to  the  Utbao  Diittriet 

nioiw  Tm,-  ^ll  OouDoii,  Ch.-Bhani,  Bucks, 

V^  a  "f  f?!'Douoi^8.  8. Surveyor  to  the  Urban  Dirtriot 

TI904  Sept.  n)  Council,  HenUwortii. 

1906  Jan.  20  DonaLU8,W.  L.,HJBEtC.E.  Distric t Engineer, Btiddle Ward. 
Lanark  County.  Diitriet 
Offices,  Hamilton. 

1912  July  11    Dbub,  8.  B Engineer  and  Snrveyor  to  the 

Urban      Diatriot      Connoil. 


..Google 
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sl9(H  H«j  28^ 
TA190S  Sept.   5l 

TAMlSll  Julj  291 
T1SI2  Feb.  loj 
AI90G  Jime28) 

TAHld09  June  S  } 
T1911  Julj  28) 
A190&  Feb.  27\ 
T]910  Oct   29/ 

1S90  Oat.   21 


LIST  OF  MEMBERS  OP  THE  INSTITUTION 


Drapir,  J..  A.M.lnstC.B.  .. 


A1907  Jan.  19) 

TAKI910  Julj  16 

T19I1  July  29 1 

IgTS  Feb.  IS 

01891  Jan.  2n 
TIS92  SepL  21) 
olS99  June  29^ 
*Al905  Jane  22 
TAii1!109  June  5 
TI911  July  29] 
1882  June  29 


Snrveror  to  the  Urban  District 
CoDneil.  CoudoQ  OESoea,  Salt- 
bum-by-the-Sea. 

'Dbisdbh,  W.  J EDgineer'B  Offloe,  Town  Hall, 

Batteraee. 

Driw,  J.  H Engineer  and  SnrvByor,  Urban 

District  Council,  WaUi-upou- 
Deame. 

Dbtlahv,  a.,  U.  but.  O.E.  . ,  County  Burreyor,  Snnej. 
King«ton-ou -Thames.  Chair- 
maa,  Bonth-Eastem  Diatriot. 

Dowwis,  W.  E.  L.,  H.  Init.  Ooonty  BurTeyar,  WaterTord, 
OS.  I.  Ireland. 

Ddkoh,  T.  H 87  Clement's  Lane,    Lombard 

Street,  E.C. 

Dcmk,  J BDriayur  to  the  Bund  Distriol 

Council,  Chesterton.  Bruns- 
wick House,  Catnbiidge. 

'Duviniia,  W.  J Assistant     Burreyor,     Coloyn 

Bay. 
DuiiiOOilBE,C.,U.A„H.InBl.    92  Victoria  Street,  Westminster, 
C.B.  S.W. 

I'Dtaok,  W.,  U.  Init.O.E.     „     Dnrgh  SiirTeyor,  Aberdeen. 

.•DYiitt,K.  H Deputy      Borough     Engineer, 

I  Southend. 

Dtrb,  B Engineer  to  the  Buial  District 

Council.  Bridling^i,  29  Quay 
Boad,  Bridlington. 


1901  Aug.  S\ 
R1909  Oct  30/ 
1683  Aug.  4 

1890  Feb.  1 

1910  June  IG 
OI907  Sept.    7] 

TAHI911  July  29 
T1912  Feb.  10| 

191 1  Deo.    2 


aldOG  Dpo.  15) 

TAH1909  Hai.  27 

Tl9n  July  S9| 


Bakrahaw,  J.  T.,  Assoc.  H.  Borough     Burveyor,    Asbton- 

lost  O.E.  nnder-I.yne,  lAncasbire. 

Eastom,  W.   C,   B.  Bo.,  U.  U  Blythswaod   Bquate,  Qiao- 

lust.  C.li) gov. 

Eatoh-Shobb,  G).,  Asaoo.  If.  Borough  Surveyor,  Crewe. 
InsUCE. 

Eddowdi,  W.  0 Borough  Borveyor,  Bhrawsburj. 

Edwabsb,  D.,  A.H.InBt.C.E.  Borough  Engineer,  Taunton. 

•Bdwabm,  B.  W SnrTeyor  to  the  Urban  Distriot 

Council,  Blaenavon.  Mon. 
Edwabm,  E.  Watkin   .,      ..     Engineer  and  Snrreynr  to  the 
Urban      District      Counoll, 
MynyddUlwyn,  t'oancil 

Offlces,  Pontllanfraitb.  Man. 
Edwabub,  H.  C.  J.,  Anoo.  H.     Borough  Engineer,  Lainbeth. 
Inst-CB. 

'Edwards,  J.  H.     Chief     Assistant.      Engineer's 

Offioa.  Rural  Diatriot  Council, 
Wiosliiim. 
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Dutoof  laaakHi 

1907  Not.  2      Elok.  W.  H.,  A.  IL  Id«L  O.E.    Borough  BngiDoet,  Bacup. 
1911  JftD.  21  'BLEr,  W.  H EoKineer  and  Surreror,  Urban 

Diatrict  CounoU,  Town  Hall, 

Newmarket. 
1897  -Inly  31  'ELronn,  E.  J.        Borough    Sarre^or,  Southeml- 

on-Sea.     Hoa.   Sec.,   Bastem 

Distriot. 
1873  Feb.  1I>     CLLIOIC-CLARK.  E.  B^  M.     13  Charles  Street,  St.  James'*, 
«1898Deo.l7j       I""- C.E.  (Pari  P««fo,/.)         Londoo.  aW. 

^J?°l  V°f'  jf'BLLKON,  D.,AJfJnit.CJ:...  Depnty    Boroarfi      Engineer, 

T1912  Feb   10  I  WeetBromwia.. 
dlSSH  Feb.  191 

,™!m?   i"?    MrBHDBOB,  a.  A.       Sorrejor  to  the  Rural  Distriot 

^"fl^l  F^b'  fo\  ^-°^  K^J™^'  Brf"*"- 

1907  May  2S     ICHKLUni,  J. Borough  BoKiueer,  Wiezham. 

iran.SK.,  North  Wales  Diitriot 

IS95  July  27     Bntwisu,  H.         BDrreyor  to  the  Urban  Distriot 

Connoil,  Svlnton,  near  Hsa- 

sl898  Deo.  17 1  olieater. 

TUtl909  Dec  11  >*Ebsbx,  E.  H.,  A.HJnaiO.B.  Engineer  and  Surveyor,  Urban 

TP191I  Jan.  2t|  Diatriat  Council.  Lev  ton  ,E>aez 

1897  Jan.   16     Etahb,  E.,  A.  H.  Inat  O.B.  Coanty    HnrrByor,    Camarvoii- 

1895  Jan.   iH    Btahs.  E.  I.,  Amoo.  M.  Inat.    BnTreyor  to  the  Urban  DiatHot 

C.E.  Council,  Peu&rtli,  8,  Wales. 

1896  May  29     Bvina,  J.  P. Borreyor  to  tlie  Boial  Diatriot 

{Mmtbtr  of  Camtea.)     •  _     Connoil,  Wrexham.     Diatriot 

Sepratntatica,  North   Wales 

District. 
19ffii  Oct    17    EvANB.  3 County  Stmeyoi,  Uold,  Flint- 

shiie. 
1S90  June  7       Paiblet,  W.,  M.  Inat  O.R        Riohmond      Main      ^woragu 

Board,   Kew  Oardeiw,  S.W.. 

and    Parliament    HarjiiioDS, 


Victoria  Stiiwt,  E 


';;."SJSiS}^'-»'H.j B.^j^.y«.  ^-^ 

1893  July  31     FABimisTtMt,   T.  B.,   A.  tL    SuTTeyoi  to  the  Ruial  Distriot 
IdbLC.E.  Council.    Cunway.      Trinity 

Square,  Llandudno. 
1896  Jan.    18    FABBtnOTOv,  W.,   Aaaoo.  H.    Surrayor  to  the  Urban  District 
InatCB.  CoaiKil,     Woodfbri     Oreeu, 

Bues. 
1900  Deo.   15  *FiLLOwa,  T.  E.      SntTcyor  to  tlie  Urban  Oistriot 

Council,  Willenhall. 
1891  Jan.    18    Fh»h,T. Surveyor  to  the  Urban  District 

Council.  Belper. 

*!?i'^  il?^;  Ul  P'^TO"- H- SutTejor  W  tile  Urban  Diettiot 

SBT  RArJ  Tti  Oounoil,  Thornton,  Lanoi. 

-loSi  1  E^  inJ  FiDDlAS,  W BllKiueer    to    Stonriiridge  and 

■1899  June  10/  §^^^       -p^,,^^       Se.emge 

Boorda.      Old   liank  Offluet, 
Stourbridge. 
P1S99  Jan.  21     Fidlib,  A.,  M.  lnrt.C.E.   ..    Borough EngiiieiT.Nortbampttm. 
C/iairman,  Eastern  District. 

TlM«  Smt ^l'*'"'™'  *■  ^  '  *-  "■  '^'- "^'^      Borout'h Sar.ayor, Keosinglon. 


LIBT   OF   tIEMBBBS  OF  THE   INSTITL'TIOK 


Z\^  1  r  ourFiNCH.  E.  B.,  A.M.lMtC.B.  Public  Health  DejxKtiuent.Eii- 

T1904  Jan.  28/                                                 _  gineertOffloo.Guildb«ill,E.O. 

1904  Not.  Iti     FtHDLiT.  J.  B.       Burgh  SarTeyor,  Leith. 

ISiH  Jut).    13     FiHDLAY,  B.,  A.H.  Init  aK  Snireyor,  Bltliam  Green,  8.E. 
01892  May  2gi 

TltJ^T  Jan.   mWFi'miN,  U 8   John    Dalton    Street,   Man- 

BlUUil  July  25 1  ubeatAr 

um  Maj   Iti    FI1ZK4DU0K,  SuH.,aH.6.,  Chief  Engineer,  I.Dii<Ion  Count} 

H.  luat.  C.E.  Council,  Spring  Oaideae. 

19CHJ  lrept.22     FoBBEa,A.      County  Eobd    anrvejoi,   Fife 

O.C.       Qneen   Annu   Street, 

BiBo'i  i„ii,  971  Dunfennline- 

»l  ioa  1  ^  0   rFoRBM,  A.  H Surreyor  lo  Uie  Urban  DUtrirt 

Tlb89  Jan.  21/  Counoil,  6affr<.n  Walden. 
A  1904  Aug  2Tl 

TAH  1911  July  ::9[  FoBBiiB.  W Fint  EngtneeriDg  Auialant  to 

T  191V  June    l|  Burgli  Engmedr,  B^inbnrgb. 

ISUti  Not.  2K    FuHi'.  U City  Surveyor,  St.  Albana. 

G1903  Feb.  '21 ) 

T4M1911  Jnlj29     I'OWKB.J-W- 
T1HI2  Feb.  lOj 
0190:4  Jone  G  I 

TA1II908  Kept.  5  }*FoeTBR.W.A^A.HJnaLaE.  Rial>mDndChamben,Blftakbiini. 
T1911  Juh   29| 
al»0!l  July  171 

TA1I191I  Jaly  29rKoTBiaoiLL,J.B.        „     ..  Bomugh      Eugineii'i!      OflSce, 

T191:!  Ayr.  -J'|  Bexbill-oo-aaa. 
GlSDl  Jnne8   l 

TAI901  Uot.   Ibl'FovLDB,  W.,  A.H.Iiut.CLB.  Borough  Engineer.  Keighiey. 
Tl»07  Sept.  7  I 

lif;;4  May  2      FOWI.EB,    ALFBED    H..  1     SL    Peler'E    Square,  Han- 

M.  Inal,  C.E.  iPait  t^iti-  olieBter. 
GlHUtI  Jan.  IHi        dmt.) 

TAl9i)4  Mav  2t<'*F»i,  S.  F.  t.,  ABMc.M.Inat,  Uaia   Drainage  Works,   Caiio, 

TI'JUU  May  :;6|       C.E.  SgTpt. 

1911  Apr.  29  •Pbakk.T..  A.H.In5t.C.B,..  Town  Hall,  Newurk-on-Trent. 
Bnrreyur  to  tlie  Urban  Distriot 

Omiioil,  Hojlake,  Cbeafalre. 

1912  Jiiij  27    Freeman.  A Surveyor  to  the  Urban  Dirtriot 

Council,  llickmamwortli. 

P189S  Dot.   19    Fbobt,  H SutTeyoitu  the  Uibau  DiaMot 

Council,  Goaport  and  AlTer- 

lOfi-   i..«oiBi  (toke.    Goflpirt. 

HIHH8  J«"    15/  ^"^'  ^^'-  **■'  *■"■  '""■  ^■^-  ^  "'«''  '^'^^^  Cfxipotl. 

019U1  May  Hi 
TAl',m2  Jan.  •25(, 
TAMl'.llI  July  :£' 
T1912  Feb,  loj 
Al9(l;l  Mar.  21 1 

I>tak19(I9  Jhu.  28}  Oalbbaitu,   A.    B.,  U.Iuat  DiroctororPubiio  Works,  Zansi- 

Tl!HI9  Mar.  2T|        C.i:.!.  bar  Pn.tectotate.  East  Africa. 

IKSri  JuneU      GAMUAiit,  J Burougli  BurTeyor,  Dn<lley. 

^j^JJ,  J'^J;;,  j^l  Gabratt.  C.  T,      E«tHteOffloe,Ne«t«wnUnford, 

r.  12     _  _    _ 
C.E. 
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«i^  F^'  k}  <**""!■>"  P- ^*>^   Chambers,  Carr   Una, 

„!^  ^""-  ^l  Gent.  T.  W.  B.     DUtriotSatTOyor,  Sulforf  Hon- 

Biww  Apr.  Mj  j^    24 Clarendon  QpMoent, 

£colefl,  near  Hunch  ester. 

J9(I2  Fflti.  -2-i    GloBSK-PomLL,  J County     SurTeyor,     Wiltshire, 

Trowbridge. 

1905  Jan.  28    OKmiiaB,C.  F.     County  Surreyor,  Shirs   H»ll, 

Worcester, 
Z\^  ilHf^  ?5l*GpmN0B,   8.  8..    A.M.  Inst.     Surveyor  to  the  Urban  DUtriot 
TlJW  July  17)       ^,g  Oonnoil,  Tring. 

AM1911   Mar.  J  \'GiBBiN0,F.B„B.Sa.(Lond.),    Town  Bull,  ManobeBtec. 
T19I1  Julv  29/      A.  M.  IusLCE. 

1901  Uuil    19    (itBBs,A.O Burvoyor  to  the  KumI  Distriot 

Connoil,  Midhnnt,  Susaex. 

1900  Mar.  10    O'.bsoh,  S BnrTeyor  to  the  Urban  Dirtriot 

Conucil,  Biddalph. 

1910  Apr,  28    Qaeos,  W.  L.        Conoty  Engineer,  Western  Diri- 

sioii,  PerUuliire.     Diinblaoe. 

1899  June  10    Olu>wbll,  A.       Engineer  and  Snrreyor,  Runl 

District  Council,  Eton.    160 
High  Htruet,  Slough,  Buoka. 

1904  Jbd.  23    Qlkdhill,  G Snivsyor  to  the  Urban  District 

Couiioil^JalbywithHeithorpo. 

1S9S  M»y  13  *Uloyhe.B.M..  H.lDst.C.B.      Dlttiiot       Engineer,       Spring 

01S98  Jan.  15J  Oardene,  B.W. 

^^^i"l'  i'l'fioDKKi,  0.   H..  A.M.In*t.    Bugineer and  Surveyor, Moniei. 

rlMOJan   22        '^■^-  E*'    Council.    Shanghai  (efa 

'  Siberia). 

1895  .Ian.  19     Goldbi;.  T.  C Borough  Surveyor,  Deal. 

tlol^  ■{''?„  )?}  GoLusMiTH.  E.  B Chief  AwlMtantlo Municipal  En- 

tl912  July  11/  j^i„^^  p^U    Hong  Kong. 

1911  M,ir.    4  *Gooi>B,  W.J Snrvoyor,  Enntl  Distriot  Coon- 

eit,    Clullon,    near     Bristol. 
Temple  Clond,  Bristol. 

^m*/ J^fy  29}  '^"°™™' ■^- ^ Borongh    Engineer,    A^hdeld, 

1911  Jan.  21  •QooDwra,W.J,,A.M.In»taB,    City  Engineer,  SalUbnry. 
1886  Jnne  12    Goodvkmi,  H.,  Aswm.  l(.Iiwt.     Borongh  Surveyor,  Uoloheeter. 

A1907  Apr.  27 1 

TK>1908  Feb.  29 I*GooaeitAit,  A.  T Deputy     Borough      Engineer, 

»I9U  Jnly  29)  Bootle. 

1897  June  19    GoHDON,  F Surveyor  to  the  Bnral  Distriot 

GouaoiL     Haliraz.      Clifton, 

alS94  Jsu.   la\  Brighouae. 

,^-1^   i"l'  11  ('GuBDON,  J.,  A,M.tMtC.B.  A3Bialant      Burgli      Surveyor, 

^I91Jf:!;To|  A'>«^^"- 

'J!,'^J"r*'g}  Q0BD0S,T.  W Assistiint  City  Bngine«r,  Not- 

*  tingham. 

1912  Jnly  II     Gormas,  J State    Engineer    to    Govt,    of 

Eedah.  Malay  Slates. 

IS99  June  10    Goudie,  A.  H.        Burgh  Engineer,  Stirling. 

1911  Jnly  5      Grant,  A.  L. Survnyor,  Burai  District  Oonn. 

cU.     15  High    Street,    High 
Wycombe. 
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?IWn  "I""*  7^}'G»*''T,  F.  T Borough  SnrTByor,  Grarewnd. 

J905  Sepr.  2:J    r<RAY,  C.C Siinre;or  to  the  Urban  Diitriet 

CouDoil,  Scunthorpe,  Liooa. 
olH)S7  Feb.  5  I'i'RBATOBEX,   A.   D^   M.    BorougL  Surrejor,  West  Brom- 
Prisns  Apr.  22)     lii-t.  C.E,    (J*us(  Prtttdent.        wioh. 
Mtmher  of  Cbimotl.) 
IS»1<  June  10    Qbeen,  O..  H.  Inst  C.E.     ..     Borough      EagiD«er,     Wolver- 
bampton. 

11*01  Fab.  16    Q BERN,  J.  8 BoroDgb  Engineer.  Hasllngden. 

I8!»T  Mar.  i:^    Gbikn,  W Survejor  to  the  UrbanDirtriot 

Council,  Castlefoid, 
AliMil  1)00.  T  I  GiuiENSHiBUM,  N„  Aaoa  H.    Borough  Kngiii(«i,  BedfcnU 
Tl90^f  Deo.  121       lust  C.E. 

18911  May  :i  >  tiBEaNWELi.,    A.,   Ahoo.   H.    30    Fnrnivol    Street,  Hdlwm, 
818118  Apr.  2:lf      Inrt.  C.K  E.C. 

olStU  Jhii.  14 1 
TAiaoi  Oct.   in  *Ghee)iwood,  J.  P.,  A.H.Init.    Depntj      Borough      Surveyor, 
TAUI908  Sapt.u  \      C.E.  Bnmley. 

TlSll  Jul;  29) 

:8!)8  Mar.  19    Qbioobt,  T Surreyorto  the  Urban  DiBtrirt 

Oounoil,  Mewhum-oD-Tyne. 

ISDIJ  Jon.  16    USB<M0K,G Snrveyor  to  the  Bnral  Diotriot 

CouDoil,  Durham. 
IMHIl  Oct.   16    OREuaoN,  J.,  AauK.  U.  Inst    Surveyor  to  the*  Urban  Diatnot 
CM.  Council,       Podibom,       neer 

Burnley. 

Jd82Bc'pt30    OuEVKt!,  B Surveyor  to  the  Urban  Diitriol 

Council,  BIyth,  Ncaihumber- 
land. 

i89T  June  19    OniBvas.  W.  H Surveyor  to  the  Urban  DiMriot 

Oounoil,  Sottou,  Surrey. 

1904  Dot.   29  •GBirriTBS,  H.  LL         ..      .,     Borough  Surveyor,  Brecon. 

1905  JuneSS    Gbimwoop,  O.  F. Bomugh  Engineer,  Moomonth. 

"Jul?  ?^  L]  Ohuvk,  F Atristont     County      Surreyttr. 

T1911  July  29/  g,^j._    ^^^^  g^  ^^_ 

Stou. 
1912  8ept.9      Gbotxs,  B.  D Surveyor      and      WaterwoAn 

Engineer,  St,  Aostsll. 

1698  Dec  17    OmuBBl,  T.  J States  Surveyor,  Gueruaey. 

1909  Hai.  27    Gdu>h.  H.  F.,  H.  Inrt.  O.B.    SnperintiiiideDt  of  Worko,  aty 

Hall.  Belbat. 
1912  July  11     OfftHET.  B.  O Surveyor  to  the  Urbau  District 

Council,  Ledbury,  Hereford. 

t]^i   TfII'.''5^l'HiDfnua>,J.B.    ..      ..      -  Town  Surveyor,  Urban  Dirtriot 

T1911  July  5  /  Counoil,  Uttowter. 
il902  Mar.  221 

TA1I190T  Dec  14^  HADnsLfi,  W.  J. Surveyor  of  Highmya,  Town 

T1909  Sept   4|  HtOl,  Slieffleld. 

1897  June  19    Uaqub,  B.        Borough  Surveyor.  Duklnfleld. 

01S97  June 19| 

"!2Si  ^  i?[*H*i08,  W.  H.,  A.M.lDitO.B.  Chief  Aaeiatont  City  Engineer, 

TI911  July  29]  ^"*"^ 

1906  June  28  *HAiLBToira,  T.  H Surveyor  to  the  Urban  Diatriot 

Oounoil,  BiratBll,  near  Lfledo. 

1896  Apr.  25    HiDTSWOitTB,  H. Surveyor  to  the  Urban  DUtriot 

Co<iiieU,T  ■■■     ■ 
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1902  Sept  i;      UalcA,  H.lust.aB.1.      ..     Uaoidpal   Engineer,  Hownh, 
alfOta  Dan    lAi  Bsngul. 

*JST  rw    {orHAU,  C Bnrrejor  to  the  Urbun  DUtriol 

TJIWI  Uot.   laj  Coanoil,      Droylwien.      naat 

MnDcbeater. 

1902  Sot.  8      Ball,  E Barongh  Smrejor.  CamMron. 

1012  Julf  II     Hall,  Q.  I, Deputy      ICugmeer,      Bomngh 

Engineer's  Office,  DHtley. 

Jiwn  \^J,  J?l  H*m    J.,    M.  laaL  O.S.  28    EspUnade  Bead,  Bomb»j, 

Biws  Mnr  Ki(  g.^  ^.^^  j^ijj^  DistrioL 

1»00  June  le    Uallau,  a. Surveyor  to  tlie  Rural  DUtriot 

Council,  Eton. 

1901  Muy  II     Kallbr.  J.  0.        Sorreyor  tu  the  lltban  Dlitriot 

Cooaotl.  Carlton,   near  Not- 
tingliam. 

19a5  Jnne  22  ■Halbtbad,  B Surveyor  to  the  Urban  DUtriot 

CooDcil,  Brierfleld,  Laniw. 
aI909  June  5  \ 
TI910  Sept.  r 
1887  Mar.  12     Ua»bt,0.  EL,  A.U.InBt.C.E.     Borough  Engineer,  Loweatoft 

1901  Mil r.  2ti     Hauxoni>,H Covnty  BnKtnecr, Bobaon  CO. 

CouQoil     CbambeiB.    Dft^ft- 
Tillp,  AuoklanH.  N.Z. 
1897  Veb.   13    Hahp,  H.  J,  Anon.  H.  Inat    Boiaugh  Surveyor.  Swindon. 


I'Hambt',  C.  L Boroogh  Surveyor,  Becolet. 


189tl  Jhd.    18     IIaka,  R.         32      Niohomi.    loliigntachlnu, 

Toklo,  Japan. 

1899  June  29  ■Haroreatm,  J.  B Surveyor  to  the  Uib«n  DUtriot 

Counoil,  Famboroogh,  Hont*. 


OI901  Judo  27 1 

TAN1909  Dh3.  llf'HABLow,  W.W.B.,  A.H.Iast.    Deputy  Ci^ ISngiDeer, GarlUle, 
T191I  July  -291       V-.K 
im)  Mflv  i;      llABMAK,  E.  A.,  U.liwt.C.B.    CorpoiBtiou      Oaa      Engineer, 
Hudderetleld. 

1897  Uht.  la    HARn]H,A.O Surveyortu  the  Urban  DUtriot 

CouDOil,  Caurphilly. 

1905  Jiin.  28     Habpur,  J.  L,        Town  Burreyor,  Brierlay  Hill. 

A1907  Mar.    2| 

TAH1907  Dec.  14^  UABFtrB.  !i.  J Bndneer  and  Surveyor  to  tlie 

T1911  Apr.  29l  Urban       DUtriot      Conuoil, 

UiKateg. 
1894  Mar.  3       HABPUR,  W.,  M.  Inst.  C.K    City  Engineer,  Cardiff.     Chair. 
(Paat  PrtmdMt.    MmAeref        mim.  South  Wales  DietHol, 

191 U  Deo.  10    Harfub,  W.  L.      County  BosdaSurvej  or.  Brecon- 

sbire  County  Couneil. 

1896  Jan.   16     HABR:a,  F Surveyor  to  the  Bural  Distriot 

Couucll.  ToDbridge.  Bid- 
borough,  Tonbriilge  WetU. 

I9TI  Oct,   n     Harbib,  V.  3 Surveyor  to  the  Rural  Distiiot 

Conncil,  Hols  worthy .  U  plauda 
■;hT,   North 


Terrace,  HoUworthy, 


1911  Dec.    2    Habbib.  J.  P ResideatEllnneer,L.C.C,Hain 

Drainage  Worku.  HU  Tfaurlow 
AwiaOH  li.«.  1  1  Park  Road,  Dulwioh. 

TI911  Julv  291  ***«'"*■  ^-  "■        Surveyor,  Rural  District  Coun- 

'  oil.  Wantage. 


..Google 
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tod  Tnnafei. 

1901  Maj  II     Hufiuoii,A^MJart.G.E.    ..     BorooKh  Bngineer.  Soathwuk. 

ToivQ  Hall,  Walworth  Boad. 

S.B. 

1906  Apr.  28  'Hakbusov,  B.  T^  Amot.   M.     Bnrroyor  and  Water  Eogineer 

Inat.  C.B.  to  the  Urban  DuCriot  CtmnoU, 

'WeUingboiouBh. 

1699  June  29    Habruoh,  Q.  F.  P Suireyor  to  the  BuraJ  District 

Counoil,   East   Stow.     Slow- 
aitfln  M»  101  niaiket,  8nffi)lk. 

SoIK  S  ,  S  r(I*™i«'».  J- W Sarreyor  to  the  Bowl  Diatriot 

T190B  Mar.  3  /  ^^^^^^  Dxbridge. 

T19M  0^  l^l'HittBWW,  p.  T..  AJLbiL    BcmniKh  Barvojor,  Cl.elmafotd. 

^llll  f"j  29}  Habrtbon,  p.  W HenfoidHoiM6,YeoriI,S<.mer»el. 

01 907  Not.    21 

TAM1910  June  16>*Habbi»)N,  W.  A. Chief  AKditant,  CoancU  OfBoea, 

T19II  Jnlv  2!)|  Long  Eaton,  DeibyBhire. 

1912  Hu'r.    2    Habrup,  T. Bnrreyor  to  the  Urban  Diatrict 

Cooncil,  Bin>hun  with  Nor- 
breci.  23  Warbrwk  DriTo, 
Blackpool. 

1905  Bept2S    Naut,  G.  A SeweraKC  Eagineer,  Municip*! 

BnOdin^  Leeda. 
1909  Jnoe   5  *Haktfbbi,  G.  B.  ..      ..      ..     Snrreyor  to  the  Urban  District 

Cotmoil,  Alton. 

1896  Oot.  24    Hartlxt,  T.  H.    Borotigh  Surveyor,  Colne. 

1912  July  27    Habvbv,  F.  a      AiaiEtantSnneyor  to  the  Urban 

District  CoandliOoKpoitand 
AlTBistoke. 

1911  Oot   21     Habvit,  H.  S BoroDgh  Snrreyor.  ETesbam. 

1893  Oct  21    Habvet,  T.  F.,  H.  Inst  C.E.     Waterworki  En^^neer,  Herttiyr 

Tjdvil  Corpoiation. 
1907  A]a.  27    Hawke,  W.  C^  A.M.ln*t.C.E.  Boniagh  BDrreyor,  Dotct. 
1889  Feb.  9       Hawkins,  L  T.,   Assoc.  M.     Ohief   Enginesr   and    Director 
Inst.  C.K  Oeneml.  Ban  Pedro.   Freiuh 

Ivory  CoBBt,  Wert  Afiioa. 

ISOa  Deo.  19    HawbikSiJ.  F County  Barv..  Rcnd«  &  Bridges. 

Berkshire.    Bending. 

1892  Apr.  S3    Hawlkv,  G.  W Hiehway  Surveyor,  EurslD.C, 

Baaford.    Burton  Buildings, 

Parliament  Bt.,  Nottingham. 

1902  Jnly  1(1    Hatnbs,  H.  T..Absoo.  M.Iniit.    Town  BbII,    Fr^iiiantl«.    Weat 

C.b:.  Austnlia. 

01897  Jime  ISI^Havwabd,  T.  W.  A.,  U.InsL     Borough  BDrveyrar,  Town  Hall, 

T1898  Jan.   13/    C.E.  ( n«-i>r»firfnii.)  Battersea. 

J}^  j"g  ^}-HATvrooD,  S,  6 Borough  Entrtneer,  Brighouw. 

1907  Har.  2      Heaf.J.A Borough  Surveyor,  Tidmotikn. 

1899  Juue  10    Heatk,  J 8ar\'eyor  to  the  Urban  Dislriet 

31903  Jan.    171  Council,  Urtualon. 

aI'MH  Apr    29) 
TAaliHO  Mar.  12}*Hkath,J.  K...      .       .       ..     Deputy      Borough      Surveyor. 

T1911  July  29  Btokfron-Trent. 

S10I2  Jan.  l:<) 

1912  June    1     Heath eb,  F Surveyor  to  the  B.D.I.'..  South 

6t,)colmiii,  HaoU. 
i!)09  Dec.  II     HtCKFoBD,  H..  H.  luaLO.E.      BoruuKh  Snrvi^-or,  Poplar,  B. 

Gooylc 
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SiSK  K^'  ^I'HwMW,  H.  N Snrveyor.  EimJ  DUtriot  Ooon- 

T1910  Dec  lOf  dl.S«rkh»inp8W*d.  MWeat- 

em  Road,  Tring. 

"}f^  ^  |J}*HHAiW«X,  O. Diitrict  Snrrejor,  Withington, 

'  MBnoheater. 

1911  OoL   SI     HnniBBtON,  A.  P.        ..      ..     Mtmidpal     Engineer,    Ohttta- 

goDg,  Bastem  Bengal. 
ISM  Feb.  I   \  HsHSBKSOS,  A.  J-,  Amoo.  H.    e/o  PoM  Offloe  Box  117,  North 
■1908  Jan.  is;      Itut.  O.B.  Yancoii«er,  Britiali  CalmabiK 

1897  Fob.  13     Hdibt.T.       Surveyor  to  tbe  Rural  DiBtrict 

Oonnoil,  Eurt  Retforil. 

1903  Deo.  ta     HnBHAw,  B.  a Bnireyor  to  tbe  Uibati  DtBtriot 

ConnaiL,  Portland. 
IB92  Jane  n     Heboh,  J^  RE.,  B.A.   ..      ..     Connty    Smreyor,    Co.    Down. 
Oonrthoiue,       Dovnpatriok. 
Inl&nd. 

1902  Hay  10    Hklop,  B.      Bnrreyor  to  the  Drban  DirtriM 

OoDDoi],  Tanfield,  oo.  Darham 
el906  Jane  281 

MII1911  July  29^>HEWca,  Q.  W.       8niTeyor  to  the  Urban  Dutriot 

T19I2  Vfb.  lot  Oonnoil,  Barrowford. 

OI905  Dec  9  1 

TA1906  Dec.  15|*HiwiTT,  F Surveyor  to  the  BnnI  Diatriot 

T1909  Jan.  29)  Oonndl,  Kiveton  Park,  nMr 

Sheffield. 
™/^  jSIt  29}  ""^  ^-  R-.  A.  M.  Init  C.E.    Deputy      Borongh      Engineer, 

189*  July  7      Hiosekh,  T.  W.  S.,  Amoo.  M.     Borough  "Snrveyor,  Town  Hall, 
Inrt.  0.K  CheUea.  S.W. 

1898  Hay  21     HiooDra.  J.     Chief  Engineer,  Orey  Co.,  No* 

Zeolaod. 

t'lfl^  m™  '«  i'Hiix,  H.  F. Surveyor  to  the  Urban  Diitriot 

T1906  Nov.  S  f       "^  Q^^^  yf^ 

",'lf?  ?^  11}  HiUrWiLLM.  8.  A.      ..      ..  Sorreyor  to  the  Urban  DUtriot 

T1911  July  2»f  Oonodl,  Tilbury. 
«1900  Har.  10} 

*Jiio??  T^l  12  'HlKOHBLwr,  E.  B..  AJtf.Inrt.  Depnty      Snrreyor,       Coonoil 

"ImF^b'w)      C.E.  Offlcee.  Barry. 

*f/oi\''Tl.w  JII'H'WH.L.  M.       AwirfAut      Snrvevor,      UrbM 

tl9U  Jnly  29|  DiBlrlot  Council,  Obadderton 

1902  July  10  ■Hmi,  C.  E Surveyor  to  the  Urban  Diitriot 

Oonaoil.  Windennere. 

11905  Jan.  281   HiPWOOD,  J.   W.,   A-lLInrt.  Borongb  Engineer,  Moreoambe. 
Tl90e  Dec.    5/      C.E. 

1898  Sept.  3       HntOT.  B.  P^  A.U.IiutC.E.  Bwongh  Bnrreyor,  Bontbport 

1909   Deo.  11  'HoDOBOH,  C.  F Snrveyor  to  the  Urban  Diririct 

Council.  Otley,  Totke. 

1895  June  27    Hodobok,  W. Surveyor  to  the  Urban  Diatriot 

iiKM   !„•   im  Council,  KeBwick. 

.  on?  i^     TTrHoQBW,  L.  W.       -'Rowena,"      Preaton       Boad, 

alWPI   May  llj  Leytonatone,  N.E. 
otSOO  Aug.  25) 

«iI2??  ^' ^I'Hm^'".  W.  C Engineer  and  Surveyor,  Urban 

'"l«2P?^^)  §^^    ^--'-    ™«»"»                                 i 

DigilizedbyGOOgle  


>  RovKT,  B.  L DepDty      Boroagb      ED|^iieer. 
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P190i(ADg.  If;    HuLkU.  F.  O Bargh  Snrrejor,  Govan. 

ia»2  Har.  11     HoLVm.  6.   W.,  Anno.  H.  EuKineer  to  tbe  llrbftD  Distriat 

IiiBt.  C^  GonncJI,  Waltbamatow.  N.E. 

1912  July  11     BoLuu,  H Borough  Surrejor,  Owett. 

01907  Bee.  141 

TJB1909  Apr.  24j"HoLT,  P.,Awac.lI.lDBt.O.B.  AMlgtnnt    Bor.'iigh    SnnoyrT, 

T1911  Jnly  29j  UavlensUll. 

?|WO^"29[*H'"-'''^-^ Permanent     Way       Euffinwr. 

TIJ04  UcL   Jai  Sovereign  St.  Dep6(,  Leed*. 

1901  Dec.  T     *HoLT,  v.,  AMoaM.InitO.E.    Bwreyor  to  the  Urban  Diatriot 
Council,  Sale,  Cheshire. 

Tiyil  July  ZHJ  diatham. 

1884  OeL   9      HOOLET,   B.   P.,   U.Iust    Coaut;  Botveyor,  Notting^uun 
C.E.  (^Pait'PTmidml.        Diitnct    Stprttmtabve.    U■^t 

Mtmbtr  of  CowiMa.)  Midland  Dittriot 

1898  Jm.   I.*!    HoFEinwM,  F Snneyor  to  the  RumI  District 

OatlQril.  Blytli  and  Cnokiipy, 
66  Bridge  Street,  Worksop. 
Ib91  Dee.  12    Hobam,  J.,  H.E.,  H.InitC.E.    County   Surreyor,    62    Gea^:* 
Street,  Limerick,  Ireland, 
A1902  Fab.  221  Hobtob,  J.  W.,  AsaocHinsL    County  Surveyor,  Derbyahiro. 
T1906  Not.  3  ]      C.E. 

IliU  Got   2'     HoBEm,  A Borough  Engineer,  Sitiethviok. 

^i^^n    K.1!;  flal'HoMEN.  W ChierAMUtaalSurreyor.Eural 

Ti.iii  JW)   m  Diitriot      Counoi!,    Hendon. 

Greet  StAiimore. 

1894  Mar.  3      Uoiruo,  H Surveyor  to  tlie  Urban  Disirict 

Council,  LiitleliomptoD. 

IR80  May  27     HonoBorr,  J Surveyor  to  the  Urhau  DisUirt 

CouDoil.  Re-lcar.  Vnrki-liire. 
8190S  Jan.  I7I*Howell8,  D.  P.,  A.M.Intt  Town  Engineer,  Beooui.  Traiit- 
rl909  Feb.  27/      C.E.  Taal, 

1896  Feb.  23    Howbe,  W.  T Siu^eyor  to  tlio  Orbaii  Pirtrici 

Council,  Bex  )>■}'. 

J897Jnnel7    HnoBEB,H.T.       Higbvay    Surveyor,    HayAeM 

Road.  Ctiapel-en-le-Frith. 
g|^  J™ia)  Hbbphbiw.  H.  H Holydenc,  Erdiugto,.,  Birmtng- 

1911  Mar.    (    HcHT,  A.  A County  SurveTor,  Weal  SuSblk. 

Bury  6l  Edmunds. 
\V%1  Jnly  8      HcHTES,  T BoroughEDgineerandSurveyor, 

Laigb. 

Tl9ol  D^'t*}'^'™™'''' SnTveyor  to  the  Urban  Diatriot 

.icuio  poW  -TOi  Council,  ABhton-on-MeTBey, 

-"^■^  --'*■  ^'1  HCTTON.  S Surveyor  to  the  Urbi.li  DiBtrint 

Council,  Ex  mouth. 


tP19U»  Mar.  21/ 


)   iNOAUbLLB,  E.  W. 

{■IHGHAM.  W.,M.Illst.O.B.  . 
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1912  Hsr.    2    iNfiLiB.  H Burgh  Englneei'.  Mrdrie. 

1839  Feb.  25     IwiBAii,  8 Connty        Surreyor,       Dbtod. 

Esuter. 
IMS  Nov.  17    iBViw,  W.  E '•  BouhiJ..lo,"  MQ«rri.\Briabwie, 

Aiulraliii. 
1912  July  27    Itm.  L Deputy  Citv  Surveyor,  Waka- 

Heid. 
1904  May  28    Ivraox,  J.  A Survevor  to  ttie  Eunl  DUbiot 

Connoil, 2  Nnrei  Streit.  Koar- 

boTOUfCll- 


1<M0  July  19    Jack,  O.  H County     Surreynr,     Uereford- 

■18W  Ml'ar  27}  ^*''""'' * Bridge  ChambeM,  Matlopk. 

1896  Oct.   24    Jahbs,  a.  C,  A.M.  Itut  U.K.    SutjeyoT  to  the  Urban  District 

Conndl,     Grays      Thnrrook. 
r.nja. 
I'JUS  Deo.  12    Jamu.  C.  C  H.Inrt.C.G.     „     The  Mioiatry,   P.W.O.,   Cairo. 
28  Victoria  Street,  S.W. 

»!^  wil  «l'J"«KsoN.   M.  W.,  A,  M.InBt.     Borough     Engineer,    Stepney. 
»ie90  Mar,  29J      ^.^  Q^  J^,i^  g^    whiteohapel,  E. 

1897  Feb.   lit    Jabvis,  R.  W Barreyor  to  the  Ruml  Dirtriot 

GouDoil,  Ten  bury. 

18S5  Apr.  ItJ    Jebtbb.  B Surveyor  to  the  Urban  DUtiiet 

Cuunoil,  Slctton  Uowbiay. 

Tl^S  O^'  It}'''*^'"'  "•  H-.  A-M.Iiut.C.E.  SuTToyot  to  the  Urban  Diitriot 

aMftK  Ibt,    i«i  CouDoil,  Maiden, 

iiHM  }^,    iirli!sitis.C.J..M.Inrt.C.E.  ..  Surveyor  to  the  Urban  District 

Tl8%  O, ..  24)  OounoU,  Fiuohley.  N. 

ISiW  June  10    Jenkins,  D.  M„A.M,iii«t.U.E.  Borough  Surveyor,  Neatli. 
S1897  July  21^ 

TlilmJ^'yJr-'""™''''*-'^ Chiof    A«,i«,a„t,    Town   Hall. 

T1912  Feb.  10)  Portemontii. 

*ri'^iV  ?^1'' oJWbnkinb,  B.  H.       Euainew    Assiiilant    to    Citj 

TlHll  July  JX>i  Surveyor.  Guildhall.  I'ork. 
0I9OG  D.U.  151 

TA>1911  July  29V*Jei(kihsoii,  F.  C ChiefAaBUtimt  Engineer,  Buml 

C1912  Feb.  10|  District    Council,     [mporial 

Buildings,  Kotlierham. 
01900  .luut:  16, 

il9«7  Nov   2^!*-'"'"'*«-  G,  A.M.lMt.O.B.       Surveyor  to  the  Urban  DUtriot 
Cunneil,  Herton. 


iMl907  Nov.  2 
TlOOSMay  2:-;l 
1892  July  21     JivoNS,  J.  H.,  A.M.  Iiut.C.E.    Borough  Surveyor,  Hertford. 

1904  Hay  2H    Johhbom,  J Borough  Surveyor,  Rawtenitall. 

1895  Jaue  27    Johnjton,  J..  M.  IniL  O.E.      Wstorworlca  Eogiueer,  Brighton. 
S1897  June  191 
TA1902  Jan.  25) 

tAKl907  Deo.  HrJoHHBTON,  R.  W Deputy      Boniuj!:h      EngiDeer, 

«191l  July  29J  Birkenhead. 

ie8:'1  Aug.  4  )  JoHia,  ».£.,  U.-G0I.  A.  6.,    Bidge  Cottage,  t'inobampateMl, 
■urn::  Nov.  8  f      M.  lUBt.  C.E.  Berks.    . 
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1S73  Feb.  15    JONES,  CHAfi,,H.Iii«t.  OK    Bnnmgh      Snirefor,      Enlinir, 
(Ptat  Pr4tidtiiiaHdQtn.BM.        Hiddleiex. 
Secretary.  JK»mi*r<if  OomoH.) 

1894  Jul;  7      JoHEB,  Chbh.        Borongli      Sumjot.      Hythe, 

Kent. 

W910  MM.  12J  jf^,^       jjjgl^^j      CouDoil. 

T;1deik-y,  Lbucs, 

TionS  1^7=  JrI* Jo™*.  ^-  ^-  A-M. iMt  O.B.  SnrYeynr  to  tl .'e  Utteo  Dirtriot 

Tl«M  June  26J  Coonoil.  Frome,  Souenet 
al9Dl  June  8  J 

T«19M  F^'"  M*'''"™'  ^-  "^ ^J""J  Bo'ongb  Engineer  ud 

1874  Jan.  2R    Jonkb,  I.  M.,  H.  Init  aS. ..     Cnnaiiltlng  Engineer.  CheitM. 
Itj94  Jiiiie21     Jt>NEa,J.  O BuTTeyor  to  the  Bnral  Dirtriot 

Counril.  BiftgleBwuie. 
IS!)JjDiie2l    JoNn,  J.  P. Burveyor  tc>  tlie  Rnnl  District 

Oovnell.Oellygaer.  Hengwd, 

vMGudiff'. 

"^^{^  ^'- ^}*Jojf»,  M.  B Smreyot  lu  tliB  Urban  Didtriot 

'  Council,  Abergele. 

190S  Jntie    6    JoNM,  R.  B Council  OIlBoea,  Hilnrow.  MM 

Boclidale. 
l&OO  Mar.  10    Jones,  T,  0 Soiveyor  to  the  Urban  Diatrlot 

Council,  Frimley.  Cumberlej, 

IS9!  Haj  28  JoNia,  W.,  A8aoo.H.1nat.O.E.  Surveyoi:  to  the  Urban  Oi«trtel 
Connoll.  Colwyn  Ltnv.  CAair- 
man.  North  Walta  Diatriot. 

*^i';?M   fiu  ??1  JOBls.  W Borough    SnTveyor,    Thetfori. 

TlSil  Jnlj  iaj  Norfolk. 

1908  Sept.   5    JoKEi,W.  H.  H City  SnTvejor,  Oherter. 

18^  Feb.  13    JoNBS.  W.  J Borreyorto  the  Urlian  Distrlet 

Council,  Bhondda. 

1898  Apr.  2S    Jones.  W.  P Surveyor  to  the  Urhan  Dintrict 

Council,  Qlynoirrwg. 

lf<9IJun«25    JuRE8,  W.  H Snrrevnr  lo  the  Urban  District 

01895  OcL    191  Coanoil,  Tipton. 

AH190T  Not.  2   }*JuuAH,  J.,  6.B. Borouxli  Bnrreynr.  Cambridge. 

tPI  908  Jane  2S| 


.1^  ^  'fk\  Kav,  W.  E.,  A.M.  Init.  C.E.     Snireyor  General  of  Hijrhwaya, 
Biaw  uec.  lb)  Alhol  Street,  DouKlaa,  We. .f 

1892  Apr.  23     Kenneot,  J.  D BoroDgh  Surveyor,  t^attRetfoid. 

toon  Jan.  2S  *Kehtun.  L Surveyor  to  the  Urban  Diibrict 

Council,  TottiDt'lOD. 
Al9()2  May  101 
TAiilnll  July  29 f  Ekr.   a.    M..   B,Sc,   (Vict,),     Borougli  Engineer.  Town  Hall, 
T19I2  Miir.    2|       A.M.Init.C.K  Warrington. 

1892  Jnly  11  Kthd.  T.,  Amoo.  H.  IniLC.E,  Snrveyor  to  the  Urban  Diitriot 
Council,  Bwndlini'ote.  Burton- 
on-Tient. 
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olg96  JuDe  iS] 
,^'iSSS.a-«™-3W=.G.,A 
TiailJuly  29l      In«-SE. 
1899  Oct   21     Kiu.iCK,J.B.,A.lI.Iii«LaE.    Highinr  SairBjor  to  the  Rnnl 

lH«triot  Connail,  CroTdan. 
1699  Jnne29    Kiluoe,  P.  O Borough    8iirTe;or,    Finsbni?. 


1X1908  Apr.  25) 

¥1911  Jnl;  29J 

01906  May  261 

TA1909  Har.  27  { 

TAM1911  July  29 

¥1912  Feb.  lO] 

1902  May  loi 

■1903  July  251 

1909  Mnr.  27 

A1901  Feb.  271 

-Yutl909  Oct   80 

T1911  Jnly 


EiNHiBOii,  A.  U Abbey  Cottage.  Leek,  Staffs. 

KlRBT.  F.  O,  M.tta.  BoioDgh  Surreyor.  DonodBter. 


KiBBT.  H.  C. Dmisage    Bngiueer,   Pretoria. 

Tranimal. 
.  L  15    Kibe,  T..  Aatoo.  H.  Iiurt.  C.K.    City  Engineer,  Brisbane. 
1907  Hay  25    KiBKPATHaK,O.B.S.,H.Iiiei    Chief   Amistant    Eogineer    to 
C.E.  Port    of    LondcD   Authority, 

109  Leadenhali  Street,  E.C. 

1895  Oct.   19     Kmapp,  B.  W Borough  Surveyor,  Aiidover. 

1903  Jane  26  'Knewstdbb,  J.  J. Surveyor  to  the  Urban  Diatriot 

Cotmoil,  Penrith. 

I907SepL7      Kdbakabe.  B ChiefEugJneerto  Muuicipallty, 

Tokio.  Japan. 


Si  893  Jan. 
TI895  Har. 
1909  July 

1900  Dee. 

]900  July 


I90«  Oct. 

AM1907  Sept. 

T1911  Apr. 

1909  8ept. 


9      I,a(™t,  F.W.,  ILInatCE.  ..     Borough      Engineer,     Bourne- 
„,  mouth. 

J*|*LiOHT.  G.  W.        Boruugli  Surveyor,  Oiweetry. 

17    Lasbix,  H.  M Town    and    Water    Engineer, 

Wjnberg,  Cape  Colony. 
15    Lailet,  H.  O.  N. Surveyor  to  the  Urban  Dutrict 

Council,  Trowbridge. 
19     Laitbwaitb,  T. Surveyor  to  the  Urban  District 

Ooniicil,    Turton,    2    Bigby 

Lane,  Bradshaw,  nearBoltoo. 

L}LABa,T, Highway   and    Building    Sni- 

^'  vejor,  Bural  District  Council, 

Bourne,  Lines. 
M    Lambbbt,  A.  F Besident     Engineer,    Port    of 

Loudon    Authority,   London 

Dock  Improvement,  Pierhead. 
Qfll  Wapping,  E. 

^>  Lahoobhirb,  W.  T.,  H.Inrt.    City  Engineer,  Leeds. 
^'       C.E.     I  Mtmlm  of  Oomtca.) 

Lakdalb,  O Bargh  Surveyor,  MuBselborgh. 

Like,  W,  G Borough   Surveyor  and  Water 

Engineer,  Dartmouth, 
*LAiraLBT,F. Burveyorto  the  Urban  Diatriet 

Council,  Buxton. 

,_,dbyG00gle 


LIST  OF  MEMBERS  OF  THE  INSTITUTION 


1909  Jane  5      Liphau.  A.  H 8arve]ror  to  the  Rami  Dietnot 

CoiiDcll,  OhippeDhanj. 
i.lW[  Dm.  T  I 

TuilUlO  Jul  2,2)  LAaHMORB,  B.  W.,  Anoo.  M.  DmBiDnal  EngiDeer.  t.:it;  En- 

Tieil  Jul;  29|       Inst.  C.E.  gineer's  OEfloe,  Bristol. 

1884  July  lU     LiwaoN,    C.   O.,   Amoo.  M,  Socvejor  to  the  Urban  Ilittrioi 

InnC.  C.&.  Cauuoil,  tSoiiChgal^.    Disbii.'t 
Offio^  Palmei't  Qraen,  >. 

1910  Dec.  10 1   ,  ._„„  f,  jf  Oitj    Buglneer'B    DeparUnOTt, 
Rlltia  Jan.  13/   ^*'^™"' "^^ -^ Comioil  HooMs  Binnin^am. 

Win  .VUr.  10    Lawtos,  C.H Suneyor  to  tija  Urban  Diatiiat 

Coanuil,  W&rinmBt«r.  CfariN- 
churah  Goltare,  Warmiiutar. 
Wilts. 

I9rj  Apr.  27     Latland,  B.  J.  W KnKiueer  uid   Smreyor.  BnraL 

Dfatriot  Counoit  Killerioay. 

tioin   Mo„  ,,>*LeA,  M..  A.  H. IniLCK.     ..  Engmeer  to  tha  HonioipalitT, 

TiwJ   way  II)  Saniohi.  ludla. 

1WI4  AuK-Sl     Lb«,J Burgh  Survevor.  PaUlej. 

P18HG  (let,  24    LuBODY,  J.  W Cunatyenrvejnr,  Co.TyroneCS.) 

olWKl  jDiie2^> 

Tli!»i;Se'^:5'l'l'"«-"«- p.  W.D..  Colombo,  &jion. 

TiStll  Jnly  -^1 
O1906  IK'O.  ISl 

TAMliiU  July  29}*Lf.BB.  B.  B Suneyor  to  tbe  Urban  Dlilriot 

Tll>l-.i  Jau.   13)  Cunnoil,  Bradford-oo-ATOO. 

IMUM  Mar,  1!)     LiBTB.  H.  J.  G Cunnty  Stureyor,  HunlingdoQ. 

IHHU  Apr.  10    Lecib,  W.  E.,  AJLlDBtCE.  Conaty  Surveyor,  Ik'dfonl. 

18M  Vhty   19     LxiOH,  W Borough  Surveyor,  CI lorley. 

t»7S  Feb.   1.^    LEUONBir  J,,H.  InjttO.K,  Stookwell  Lodge,  The  At«dim, 

{P<itl    Pritident  and    Hon.  Southampton. 
Trtiawtr.        Utmbfr    a/ 
Co-mcU.) 
All'll  Jan.  21) 

TA1I191I  .loly  29}*Li<}HBui>T,  T.  H. Surveyor  to  tbe  Rural  Uiitrlot 

t1!>1^  Fell.  10|  Council,  20  MarlowpB.  llemel 

Hempatead. 
AlllOT  Sh]..  7   I 

TAM1909  Deo.  in  LiLUV.A.a Surveyor  to  the  Urban  DIttriot 

TlOIl  July  -291  Conucil,  Portbcavl.  OUm. 

*{;}|??  jyJL  i,}  LiNoi*00D,G.  W Surveyor,  Urban  Dirtriot  Ooon- 

'       '  oil,  Stowmarkot. 
OI901  May  IIl 

rluim  Tw   25r^"'""'*-  K..  A.M.In«.C.E.  A  wistant  Engineer.  Tow  i.  HaU, 

T1911  jSy29l  Bdmouton 
olKiM)  July  2.')( 

TliS'J',1  Dec.   itU'LivEMi^DOE,  J.  W Survtyur  to  tlie  Urban  Diabriot 

RllKLt  Fnb.  ■Z\\  Council, Lelgli-()u-H<'a,EsMX. 

ISUl  Mar.  211  LiTiHOsroNE,  G.,  Amo.   H.  23  Wilbnry  Avenue.  Hove. 
■119(11   Aug.  24/      Inat.CE. 
ol9l)9  Sept.   4J 

TAXlI'll  Julv  21>|*Llots,  R.  S Surveyor  to  iho  Rural  DLitriot 

T1K12  Feb.  ml  (.'uuDoil, Hereford.   Onklanda. 
Budeiiham  Boad,  Hereford. 

19117  May  2A  •Lloii>-Davii«, U. B.,UJnrt.  Chief  Engineer.   The    Munioi- 

C.E.  pality.  .Alexandria.  Egypt. 


ogle 
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IS7S  Maj  2       LOBLEy,  J.,    H.Iuat.C.E.    Riobmond     Twreie.     ^Iielton 
(_Ptut  PrttidMtL)  Btrike-on-.TMDL 

1896Jiiue25    Lookb.  W.  E.        Bon)u>;h  BmreyiT.  Town  Hall 

Hcmel  HempHteud. 
I8S9  H«pt.  21     LoMAX,  V.  J.,  Anoo.  H.  luL     Engineer  to  the  Uilxin  Diitriot 
0,E.  Oonncil,     Uoru,u,       37    Otoa 

Street,  UuiolieiiteT. 

19IM  VUt.  26    LoHODiN,  H.  W tjurvsyoi  to  the  Urbau  Diatrict 

Council.  Penge. 

*?>'o.'?  t"^'  iS)  LONODIB,  W.  G Chief      AuUtut       SagiaMt 

T1911  Julj  29/  „^,  Bangoon  MnDidpaBty. 

ISUti  Oct.   24     LoNoruLU,  R.  W.  F^  H .  loeL     County  BuTreyor,  Co.  Cork  (W.), 
C.B.  BandoD. 

,1^  F«t  m}  '-<"«»"■"■  B-     ^'SieSI^*^     "^ 

1911  Har.    1     LovDEH.J ..     Bn^h  Snireyor,  Bo'neai. 

1901  Uay   11     LovKDAr,  W.  If Borongb        Snrveyor,       tJtuko 

Newiuglon,  N. 
1692  Jnn.   16    Lotborots,   E.  J.,  M.   lucL     Uoroagli  En^neer,  Hnrneii^y,  H. 
O.E. 

1910  Doe.  10    Low,  W.  D Uaatet    of  Wnrks    nnd  Burgh 

SurvByor,  Greenock, 

1897  July  8      LuMSiiBN,  J.  L.      Burgh  Surveyor,  KitkoUdj. 

1896  July  25    Liiin>. U Surveyurto  the  Urbmi  Diatrict 

Conncil,  CiMkheatou. 
1896  Oat   21     Lymau,  F.  J^  Amdo.  H.  liut.    County  Surveyor,   Co.  Tynma 
C.E.  (N.). 

Tl^Ort^  }g|"LTKAM.  R.  T.,  M.Inrt.C.B.       Borongh   SurTayor,  UiirtoiMQ- 


1912  Apr.  27  UaoBun,  D.  Chief  Aasistant  Surveyor,  Mid- 
dle Ward,  [^uarkahiie  County 
Council,    HiLmiltoQ. 

1905  Har.  8      HcBnH,H.B BiuveyorCaMiJ-Ari^llDiatria, 

Argyllahire  County  Council, 
County  Bntldingg,  Loohgllp- 
liead,  Argyllahire. 

1883  May  30  HaoBhaib,  B.  A,,  H.liutC.B.  Oity  Biif^eer.  Lincoln.  Him. 
3k:.  Eaat  Midland  Diatritt. 

1912  Jan.  18    HoCdkdib.  W.  D,  B.     ..      ..     Oity  Engineer,  Dnnadin.  N.Z. 

1900  Feb.   10    HoDbbhid,  0.        Bnrrejor  lo  the  Urban  District 

ConnoU,  Eaton. 

1912  Apr.  27    MoDomnLL,  F.  H Borongh  tjiglaeor.LymeBefis. 

1897  Jan,    16    MAoKBHZia,D Diatrict     Bfaater    of     Vltakt, 

County  Bmldingi,  Dnnferm- 
al906  Deo.   161  line. 

»Zil»ll  J^»»r"**'**™^*-^       ■■     ■■     A*«i»^t    Boroogh    Engioeer, 
Tl9I2Fcb.  lo)  Bourueuioulb.  ^^ 

^itlnti  ?nlv  ■»(  MoKbtob.  L.  B.,  A-MJnrt,    Cihr   Engineer    and  Surveyor, 
^iniflR^^lnl       C.B.    {MmUro/OomtiL)        BrUtol.     DUtrM  Rtpr,^. 
tl9ia  Keb.  101  (,.      Southern  Diatri<* 


1896  June  SO    MoKiiJ.or,  B.        Burgh  Surveyor,  Perth. 


..Google 
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1912  Oct  26    MoLean,  W.  H Hnniciinl  Eogineer,  Kbartoam 

OJtf,   Efautoum  North   sad 
Omdnrham,  E^pt. 

1906  Mar.  3    *MADE)t,  J Engineer  to  the  OklouttK  Im- 

provement    Trtut,    s    Clivo 
Street,  Caloutt«.  Indiu. 

1898  Feb.  19  'Hadin,  W.  B Snrvejror  to  the  Drteu  Utttriet 

CoQDCil,  Boalideii. 
1886  Dec  18     Uaib,  H.,  H.In«tO.B.  Borough     lilniiiiieer,    Uaminet- 

■mith,  W. 
Ol90.i  Mrt  2T| 

TAW1910  Maj  24S»MAiTLAin>,  W.  a Coonoil  OfBoee.  HojUke. 

Tl9n  Julv  29) 

1892  Julj  21     HAKinNa,a.  W Snrvejor  to  the  Buitd  DtBlriot 

Conndl,  Stainci. 
A1903  .Mar.  21) 
TAi(1911  Julv  29}  ManhihO.  W.  K.,  A.H.Ilut.    AauBtaDt     Borough    Surveyor, 
TI912  t'ub.  10|      CR.  Town  Hall,  Chelsea. 

81904  May  28 

TA1II911  Jul;  29)*MAHsnBLD,  F.       Borough Survej'or.AbergaTeiui; 

T1912  Feb.  lo) 
al898  Jao. 
T190I  Aug.  24  >' 


J*M»RK8,0,  W. Boroaxh     Bnrrejor,    WoUdk- 

1688  Julj  12    Marks,  H.  0.,  H.  Irut.C.l!;.  City  Burveyor,  Catlisle. 
al90»  Apr.  28 1 

TAHi909  Feb.  2TV*ftlAR8H,  F.  E. Auistant      BufriDaer,     Votei 

TlSIl  July  29|  Department,  Singupote,  8.S, 

1897  Har.  18    Hamhall.J. Surveyor  to  the  MaliingBaial 

DutrioL  CouDoil,  Eaat  Ual* 
ling,  Kant. 
At9i):-t  Jnn.   IT|  Mabshall,   L.    P.,   M.  lost     ChiefKugiDeer, Ruogoou Hnnf- 
TliHIT  Nov.  2  /       C.E.  olpality. 

1894  Miir.  S  I   Habteh,    H.    J.,   Aisuc.  M.     18   Madeim   Boad.  Streatiiun, 
Bl!)Oe  May  2X1       laat.  O.E.  S.W. 

01894  Jiin.  I3I*Uabtik.  E.  B.,  A.U.Inat.C.E.    Borough  Engineer,  Botherham. 
TI907  Dec.  14/     (Jlfmntwr  (^  Qmneil)  DistricI  StprneiUatiot,  North- 

Eastem  District. 
PI899  May  6      Ma80K,  C.  G.,  Anoc  H.  Inat.    Boruugli  gurreyor,  OnUdroid. 
O.E. 

19U4  Oct  22    Mabbie,  C.      Water  Engineer,  Falkirk 

1890  Mai  29  Uahsib,  F.,  If .  Inat  O.E.  ..  SuTreyor  to  thu  Rural  Diabiot 
Council,  Waketf eld.  OwmoR, 
Norlh-EaBterit  DUtrioL 

19U6  Apr.  28    UATHnB,  H.  T.      Surveyor  to  the  Urban  Diatriet 

Conocil,  SnrbitoQ. 

1912  Oct.  2(i    Mathisoh,  T Engineer  and  Surreyor  to  the 

Jtural  District  OouDoil,  tduig- 
port,  SomemeL 
191'.^  July  II     Matthiw,  J.  0.,  A.M.  Inrt.     Deputy  Surveyor  to  the  Urban 
C.E.  Diatriot   Oonnoil,   Euoouth, 

SI905  May  27 1 

tam19I)9  July  17J*Mattuew.  S.        Gl  Savile  Boad,  Dewsbozy. 

T1911  July  29| 

1898  Deo.   17  *MAiTHEwa,  fX  B.,  Ahoc  M.    Borough  Surveyor,  Bridlington. 

Inst.    C.E.        (Meabtr    of        Diatri:i  Htpreimlative,  North- 
Co'incit.')  Eaalem  Diitrii't 

1904  May  28     Maduslit,  0.  W. Bniveyor  lo  tlie  Kural  Distiiot 

Conuoil,  Altos,  Hanta. 


.y  Google 
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1881  Dm.  W    UA.WBET,  E.  G.,  H.  lost.     Boroagli    Encineei,    LeioeBMr. 

C.E.    (Pari  PmidMt.)  CAuiman,  gait  Midland  Dia- 

triot. 

"m!  ji^  if  "«"'*- ^ ""KUth^"^"'"'''     """• 

1912  S«pt.9      Maxwell, T.H Sntreyor  to  the  Fylde   Rtinil 

Difltriot  Counoil,  Kirklftm, 
neur  BlAok|iool. 

aiS96  July  291*Mucivkl1h  W.  H.,  Aiaoo.  H.    Boroneh  Surveyor,   Tuubrldge 

T190Z  Sept.  6  /      IiiiL  C.E.  WellB. 

^|S?  V~'  iZj'MAi.  C,  G Depaty  ColonUl  Kngtcear  Bad 

Tl^m  June^ti)  ^jgp^jj,    Hurvejor    Geiiettd, 

FeiiBQg,  S.S. 
1894  UoL   *2(l     Uatbdbt,  H.  P.,  U.Ilut.C-E.    0<>imt;  Purveyor,  Kant.    Maid- 
(_Memier  of  CwHCtf.)  BtODc. 

1901  Aug.a4    Haslan.S. SDrv«;orK>  tlie  Rural  Diatrkit 

CouQoll.  Baaford. 
1889  Mftjf  18    M»rKK,C,,  M.In«.  C.E.     ..     u/o  Measra.  J.  Pook, <>3  Leaden- 
hull  Street,  E.V. 

1912  Jnna    I     Ueas,  J.  K Dniuty  Borougli  Eoginen,  St. 

Beka's. 
1888  F«b.  17     MEADE,  T.  DB  OOUBCY,    City  Surveyor,  HuDOheeter. 
Si.luBtO.K.(.PattPrtaidmtl.) 

19l2Jiil;2T    Mbhon,A.J EnRineer  and  iSurTeyor  to  (ho 

Urbiiii      DutTiot      OoanoU, 
Brent  wooil,  Egitex. 
A191I  Jan.  211 

TANlDlI  July  29j'MiRUTT,  W.J AaaUtunt     Oouaty     Survejror, 

Tl»12  Feb.  luj  Redruth,  ConinAll. 

190a  JuneMi.jiu^^j^     ^  J Dirtriot  Main  Boad  Surveyor, 

BI908  Jan.  18/  AaLboiime. 

*^?»n  jX  sg}*""''^ '^^ -^ Deputy     Borough      Euaineer, 

T1911  July  £))  West  HartlBpooL 

1912  July  27    UIU.ABD,  O.  A Surveyor  to  the  Rural  DUtoict 

oI900Apr.21|  Counoil,  Aimiu^ler. 

.j^JIJ^  ^^gj'Miu^G.F.        OI«ef  Ai8iBta.it JBomugh  Engi- 


T1911  July  291  """''  '*"'**'  ^'^^S'- 

1893  June  21    Hiujeb,  H.,  M.  Init.  C.E.   ..     County  Surveyor,  E»itt  Suffolk, 
Ipawioh. 

1902  July  1(1     MiLLBB,H Surveyor  to  the  UrbRD  Diatriet 

Council,  Heyaliam. 
Sl9U<i  May  26 1 
TA1908  JuDe25/'M[LiiiK,  J.  D.,  A.M.Iuet.O.B.     Diatrict      Krigiuuer,      P.W.D., 
T1910  Oct.   2!)|  Bntiali  Uganda. 

1897  J«u.    16  *HiLHn,  G.  P.,Aaaoo.H.Iaal.    Surveyor  to  the  Urbno  Diatriot 
C.E.  Counoil,  Strouil. 

al'JOi  MHy  271 
TA>il9fl8  Dec.  5  I'Minobb,      E.,    B.S<i.      Bug.    Chief  Aaaiitnnt,  (.'ity  Surveyor'! 
T1911  July  29|     CUn<l),  A.H.lD8LaE.  Office,  Woroeater. 

1912  Siq>t.  9      UlTOUUX,  G.  C AaiiiBtant    Itorougb    Engineer. 

ti  lock  ton-on-Teos. 

■1910  Mm   ]^)  MmwRLL,  J 49  Bicbmoud  Road,  Birkdale. 

1912  Apr.  27     Moir,  It County  Bond  Surveyor,  South 

AyrHhiiD     County     CounolL 


AymhUD 
Uaybole. 
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1912  Hai.    2  HooN.  B.  C. 

1898  Apr  23  MoBO^N,  E.  F 

1907  Hay  2S  HoBOia,  E.  L.,  A.H.IutC: 

ie»n  JdI;  27  UoBOU,  G.  6.       


189-2  July  II     HoBGAM,  J 

19UI  June  8      MOBSAK,  B.  F.  ..      .. 

1910  lUy  21    SIoiraAB,  S.  H..  A.M Just.aE. 
IST'l  Ha;   1       HOKOAV,   W.    B.,   Ataou.  H. 

lDBt.C.E. 

1905  Oct.   28     MOBLKT,  E.      


CkiDDiy     Highway     t^arTe7aT, 

Count;  BuildingB.  BtmlTord. 
Chief    EiigiueeriiiK  AritiataDt, 

NiioeBton. 
BorougJi        Roa/i        SiirTeyoc, 
C^don. 
',.  BuTOQgh  Engiueer,  Boltoa. 
Surveyor  to  tlie  Boral  Distriot 
Council,    Lianlriimiit,    GU- 

SurvByor  to  the  Bural  Diatriet 
Council,  Fnntariiiine.     SmD- 

Surreyor  bi  the  Urban  Dutriot 

Council,  Tovjn. 
Surveyor  to  the  Urbtm  Diatriot 

CouQoil,  Preatwlob. 
Surveyor,  Weymouth. 


01899  June  101 
TUI1911  July  29}'Hoe8,  P.  A. 
T1912  A{ff.  27 1 


Hci-VAKy,  Q.  J.,  U.  lott  CM. 


1901  Aug.  6      Hdbut,  J. 

IBOl  Aug.  17    MuRKiT.J. 
al902  July  10| 

HATHARUUt,    A.    H„  A.U. 
InetCE. 


Town  HaU,  Upper  Straet, 
Illingtan. 

28  Tiotoria  Street,  Weatmin- 
Blar,  S.W.,  and  L'arltou  Cham- 
ben,  BaldirlQ  Street.  Briatol. 

City  Bnrveyor,  Eieter.  Bon. 
Sec.  and  Jiitirict  Se/mmtaUte, 
Sontti-Weati^rti  District. 

Surveyor  to  the  Sural  Diatrir-t 
Council.  B»rtou  -  on  -  ItwbIL 
Green  Lane,  Patrloroft,  near 
Hanobealer. 

County  Surveyor,  Co.  Boaoom- 
mon.  Kanelagb  Kouae.  Boii- 
oommoD. 

County  Surveyiir,  Iteoftewahire. 
FaUley. 

burgh  Surveyor,  Port  Qlaagow, 


A1907  Jan.  19 1 
TAJilSlO  Mar.  12 
T191J  July  29] 
al901  Ang.2li 
TAt902  Not,    81,^  , 

TAM1911  July  29l  NlAVK,J.       ., 
T1912  FbL.  lOj 
al904  Dec.  3   | 
TAMlBiO  Apr.  28}*NBnDHAii,  J.  E. 
T1911  July  29| 
Altl910  Ma 
;  „,,»1911  Ju: 

1905  Oct.    28    NiLBOH,  G.,  A.B 

1897  July  8       Niwhan,  J.  R 


Chief     Awiitaiil,    Engineer*! 

Department,     Town      HaU, 
Walthamatow. 

Engineering  Aaubtant,  P.W.D. 

Sliftnghoi. 

'■urvtyingAulManttoBoioo^ 

Eugiueer.  Sonihport.  i 
Inat.  C.E.       ^urvevor  to  thu  Urban  Diatriet 
Council,  lianforth. 
..      Borough  E>urTeyor,  Paol«. 


..Google 
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Mid  TnniAr. 
o]906  Jan.  20, 


*n^??.rv-    ^      ^E  (koe.,  Watford,  H.rU. 


TI911  July  : 

igy?  Feb.  1^1 

R1903  Jail.  17/ 

91895  Jan.  191 

■        "    ,  19*1 


Nkwtoh,  C.  B.,  H.In«LO.B.  i     19  Oooper  Street,  UanclitBler. 


TA 1901  Oct   19|*Newton,E.B.B.,1I.I[uLO.B.  Burough  SarrnTor, Faddiagbm. 
T1903  Msr.  22)  W. 

1S88  May  12     Nkwtchi,  W.J.,A.BI.Ui*tC.E.  ItoroQKl' Surreyw, Acorlngtoti. 

Tl8^  ^S.''  ^I'N'OH""-  ■*■  ^.  M. Inrt-CB.  Borongh  Bagioew.  Folkostoue. 

1!)04  Aug.  5      Ni~Ht7r,T.,AM0cH.IniLC.b:.  MaaMrof Works, City Cliambers. 
Glaagow. 

BlMs  fIi?  25}  ^"""™™''"'' ^ 78L«mderB«ad,BrfcrtonHiIl, 

•j^  ^^  ^^WNobkis.  J.  H Bon^ghSarTeyor.Godftlininft. 

-IS?  S?'  !?!  NOKBiaa.  G.  R.     Hairley   Houae,    Tudor    lioad. 

B19D1  May  11)  Upper  Norwood. 

liWO  Dec  15\  N0I711.L,  H.,  Anoo.  U.  InsL  "Tlie  Lnoreb,"  Fulirood,  Pres- 
Bt910  Oct   28/      C.E.  ton. 

1913  July  11    Nuttall,  J.  B Borough  Snrreyor,  Heywood. 

«'im?eb;^}N'™^'-W 8    M^g««    Pkoe.    Birkdl^ 


t\^  ?i?*'o?i-OAKDKB.B.,A.M.lnit.O.E...    SoPTeyorlo  the  Buwl  UUtriot 
Tl899  0ot   21/  Oounoil,  Newark. 

TlWS  n"' 3^1  *'*"''"■  "■ Town8ur«eyor,VBntnor,i.otW. 

1901  Aug.  24    (rUAOA,  U. Sorreyot  to  tlie  Urbun  Uutrrat 

CouQuil,  Ballymena,  Inlaiid. 
1910  Deo.  10     O'ScLLTYAN,  J.  G.,  A.M.Inat.    Oity  EDgineer,  Dublin. 
C.E. 
al901  Ang.  24J 

TA11I9II  July '>9^'0xiiESBT,  F.  W Borosgh  Eogiiiaer,  Kendal. 

Tiarz  Feb.  10) 

1907  .Mar.  2      Palk,  D.  8 ProvlnoiBl  Eoginser,  P.  W.  D., 

Gold  Cout,  ^nth  Africa.. 

1896  Apr.  ■2&    FAUtiit,  V.  W.  J Snrrevor  to  the  Urliun  DUtnct 

Counuil.  Heme  Biiy. 

1912  Oat.  2(i     Palmir,  G AssiiitaDt  (Jounty  Surveyor  to 

the  Corouall  Connty  Couiioil, 
Rcdrutl.. 
PI900  Hkr.  10    pAijitK,  P.  U..U.Iiut.C.E.     Borough  Surveyor.  HatttDga. 

1912  July  It  'FAUHBit^ Borough   Surveyor  and  Water 

Eitgineer,  St.  Ivea. 
0190 1  Feb.    6 1 
TAM 1911  July  29|*pALiin.W.  L.  F.,  AimhUI,    District    Engineer,    Citj    En- 
T1912  Feb.  10)       Inal.C.E.  gineer's  Office,  Briitul. 

1905  Jan.  26    pAMBiHa,  J..A.M.Iiwt.O.E.L    Town  Surveyor,  Wicklow. 
1894  Apr.  6      Pabdob,  J.U.,Auuo.U.In«t.    Surveyor  to  the  Urban  Diutriot 

C.E.  Cotancil,  Barry,  iiour  Cardiff. 

1876  Ma V   1       Parkbr.   J.,    AmmH.  Init.    Ctty  Surveyor,  Ueraford. 


.y  Google 
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Rl90!i  Feb.  21f            "^      ^  Sqnaro,  Nowofutle.on-Tyne. 

l«96  0ot.lii    Park>b,8.  W.       Surveyor  to  tlie  Urban  Datriot 

Council,  Gaiiiiborougb. 

1893  July  13     Pahb,  F.,  Aaeoo.  M.Iii«tC.E.  Borough  Burveyor,  Bridgw«ler. 
01902  Mrt.  22\ 

TA1904  Ont.  29|  .        .     -n.      -, * 

T*icl909  Jane  5    'PiBB,  J.  K.  A.M.  IiutCE.  Cijr   LnRmeet  a   Deportoort, 

T1911  July  291  Council  Honse,  Birmingham. 
R1912  Jao.   is] 

alK»3  Jftu,   Ui  ,   ,,  „      J , 

T1894  Oct.   20[*PABil,  N BruuBWlok  HouM.  BreotTorO. 

"!b05  JMe-Ia*PA8BT,E ..     Wrtrict  Main  Road  Surveyor, 

HBrtforshire.  Lancorter 

Avenue,  Hitohln.  Herts. 

1912  Apr.  -Zl     PiaBi,T.  a Surveyor  to  the  Urban  DiMriot 

Couneil,  Barmouth. 
alSW  JnnB2S| 
^^"IJ??  J'''Ji'«PAK80MS,A.S.,A.M.lnil.C.K.    City  Engineer'-   Department, 
BldVi  Jon.  13] 

Ti^lUllJnfyE^I  Patbbboh.J.B Chief   As^tant    to   City   En- 

TJ912  Feb.  10  gineer,  Dundee. 

P1894  June  21     PATON,J.    (^Piut  PrtmidmU.     Borongl.  Engineer,  Plymouth. 
Member  oj  CimncU.} 

ia05  Jnne22     Pattinsob,  N.  P. Boiongh  Suryeyor,  Gateibe^. 

1895  Jan.  19    Paituom.  W.  P. Surveyor  to  the  Urban  Diatnot 

Connoil.        Benwell         Md 
Fenbam. 

1897  Jan.  16    P«acook,T.J Dialriet      Oranty      aurveyor, 

^^  Hullaud      County     Connoil, 

Spalding. 

1898  l>ec.  17     Ptutoa,F.W Surveyor  to  the  Urban D.rtriet 

Council,  Twiohenham. 

1912  June  1       Pereibb,  E.  8.  W County      Surveyor,     Southern 

DivWon,  Lale  of  Ely. 
O1903  Dec  12)  .        ^     ™  u.ii 

TAM1911  July  29j*PEBa^,  W.  C Chief   Assistant.    Town    uau, 

T19I2  Mar.    3  Barrow-in-Furnesi-  

1891  Dec.  12    Pbiiii;b,  R.,  BLlnitCE.      ..     Municipal  Engineer,  Bin gaport, 
8.8. 

Tl90b  Dec  15/      fif^  of  CoMca.)  Bridgend.    DMrict  Btprtt^- 

lative,  South  Wale*  DUtnct. 
B19M  f^  is}  ^"■''^  ^  Assoc  M.  Inst,    9  Belgrave  Boad,  Qlouoetler. 

P190*  May  28    Phifm,  P.  E.,  Amoo-M.  Inst.     Borough  Surveyor.  Basingstoke, 

C.E.  flon-  Sec^  bouthern  DiBtriot 


Pt1890  Sept  18/      C.E.    iTiM-FrttldttU.) 


1901  Aug.2i    PioK,B.  P,     Couuty     Surveyor,      LeioBator, 

6  MillBtone  Lane,  Leioorter. 

1901  Oct   19    PiOKABDiJ.  E.      Borungh   Surveyor,  Ponte&aot. 

YoAs. 

1898  Apr.  23    PiaKUt.E.      Engineer  and  Surveyor  to  the 

BunU  Diit  CounoiL,  Beveriey. 
81887  Jane  181 'PiaEBiiuie,  J.    B,   M.   Inst    Borough  En gineer.Cheltenham. 

.       ^^jg|         pg         —         -        -^      .- 


.y  Google 


or  MUNICIPAL  AMD  CO0HTY  ENGINEERS. 


u>d  Tnaitcr. 

Tl^  ttot  j^l'Pww-M,  G.  a,  M.  iMt.  C.K.  Borough  Engfiwet,  BnTnley. 

1906  Hu.  3      PloT09,T.  H. Borongh  Bagineer,  Ew^ea. 

«I9t>t  Ha7  28J 

T19I1  J11I7  291  Yejcw'a  OffiM,  Stoke. 
B1912  Jan.  13) 
slg99  OoL   21 1 

ii'wos  Ju"t  lel'*'''*^'  *""  AMJart-Ca  Borough  Engineer,  Stafford. 
T18I0  Sept.  I?) 

PlSBl  Deu.  10     Putt, B.  B,  M.I1ULO.E.  Boroagh  SarTefOr,  BochiliLle. 

'SSl!J!S-4}''»'*>^o "3iS,„^'S2.  ICK 

Bridgend. 

1897  Jnlj  e      PooLB,  H.ti. 0/0  D.  J.   Poole,   Town   Hiill, 

Tirerton,  Dutod. 
O190T  Mar.    2l 

TAM1911  Mar.  4}>Poiiu»n,  O.  B.  L.,  A.HJnit.  Reddeut   Engineer   ou   Water 

Tl9il  Jnlj  29\      C.E.  Supply,  0/0  Treararer,  Zan- 

1899  Jan.  21     PowEIX,  J Towu  KnginMi,  East  LoDdon, 

.Mian   Mo.-     *i  C^p8  of  Good  Hope. 

«9I1  JiJy  29}'^*''™''''*'' atrEngineer'iOffloe,Nonrioh. 

IS'JU  Oct.   21  *Pbesooit,  A.B.     ..'    .,      ..  Bonmgh  Snrreyor,  Eaatbnnma. 

I89S  KUr.  19    Presooit,   W.    H.,   H,  Inct.  Sorreyor  to  Ibe  UrbaD  Diitriot 

C.B.    {Mimb4r  of  OomKril.)  Council,  Tottenham,  N,     Dii- 

triot     Hepreteatalive.    Eiiuteru 

Diitriot 

t!™  ^™*  ^'l-PmoB,  A.  J Snrreyor  10  the  Urban  Dirtrist 

S5ri2  Council.  Lytham. 

T1N1911  July  89l*PBlOE.D.  H Surveyor  to  the  Urban  District 

SI9I2  Feb.  loj  Council,  Uedwellty. 

I9U9  Dec  II     PBiBSTi.n,O.HnM.Inat.C.E.  Waterworka  Engineer,  Cardiff. 

*"JqJ?  i°i^  iSI  PBmiHiM,H SarTCyorto  the  Rural  Dlrttiot 

T1911  July  89)  Council,  Burnley,  Lanea. 

1904  Sept.  29    Pbittt,  J.      Bnigb  Engineer,  Selkirk. 

1978  Hay  2      Pbootob,  J.,  H.  Inat.  0,^    .  Heri'Lawn,  Bolton.  Lancaali ire. 

1892  May  28    pRousi,  0.  H.,  Aaoo.  IL  Init.  Surveyor  to  the  Urban  District 

C.B.  Council,  llftaoembe. 

1904  Aug.  4      PdBDiB,  W.  H Burgh     Eogineer,     Hamilton. 

1899  May  6      Piraau,   W.   B.,  A.H.  Inat  County      Sarveyor,      Kntevun 

C.E.  County  Council.    Urantham. 

alS9S  Jnly  Sl\*PDTMAit,  W.    B.,   A.lLInet.  Borou^jb  SoiTeyor.Horley. 
TiesS  June  13/      C.E. 

1905  Deo.  9      PoTTBM,  B.  Tab,  UIiutC.B.  Borough  Engineer.  Lewiaham, 

TovD  Hall,  Catfor.!,  S.E. 

al901  Dec.  8  1 

TAM1911  Jnly  29>  Quuk,  J.  J Sarveyor  to  tbe  Urban  Diatriot 

T1911  8ept28)  Counoil,  Bryumanr. 

iJ"^  E^  [?|*B*0^  A Borough   Engineer,  Bttrrow-m. 


163    Upper    Rjuhmond    Road, 
PutuBj,  8.W. 

L.i.n.fdbyGoOgIc 


LIST  OF  MBMBKR8  OF  THE   INSTITUTION 


*^1911  J^5t  1}  ^""'' ^- » Highway  and    BDildingBm^ 

T19U  Julj  eat  ^gy^    gjj^  Diairici  Coun- 

AI902  Mu.  221  oil,  HanKerfold. 

TAK1907  Deo.  )l[  Rahbou.  W„  A.  H.  Inrt.  C.E  Audstant  City  SnireTiH,  Wn- 

Pt191I  Joly  29|  oeBtor. 

1889  Jaly  4       IIapley,  W ..      „  Survejor  to  the  Rtual  Dtabiet 

Council,  Dorking-. 

19U8  May  23    Baw^n,  Q Snrreyor  to  Uie  Urbtn  DisbiM 

Council,  Woikiop. 
al901  June   81 

TAMlSll  July  29}*Bea^  F.,  AaioaM3m>t.0X.  PnbliaOfIloe*,Fentre,RbonddA. 
T1912  Feb.  10| 

1878  May  1       Ruti,R.,  A.l[.Iiift.O.E.    ..  City  Surveyor.  Glonoestor. 

el89T  Juliel9|  Cliairman,  Sonthem  District. 

TAt901  Deo.  7  >*Ru>Fiiui,  J.  L Borougli  tjnrrejor,  QilUnKliMD, 

Tl9(HSeptl7|       (_Htial»r  of  Comaa.')  Kent.    Diitrict  Repnaaitutait. 
Suath-Kaatem  Diibict. 

1892  Mar.  II     Beynolds.   E.  J.,  Ataoo.  M.  Snneyor  to  thn  Urban  Oiatiicl 

Inel  O.E.  Council,  Friem  Bamet. 
si  899  Mar.  251 

A 1 907  Jan.   19f*BioaAHiis,  E.  P City  Engineer,  Madras. 

TI910  Mu.  12 1 

1888  July  12(  BicHAKDB,   B.   W.,   M.  Iwt.  S50    George    street,    Gydnef, 

RI902  Feb.  22;      C.E.  " 


B1912  Jan.  13/ 


N.aW.  Hon.  Oomtpimdi»§ 
Steralarg  for  Anstralaaia. 

I  ^'7  \H  RicuARUSON,   H.,  Amcm.   M.    Coniicil    Bouae,    Huidaworth. 

i  Jan.  131       j^^^  (,  g  Birmingham,  flim,  Uterelart. 

Wtat  Midland  DiitrioL 

"IS  fcSy  ■"""»"».  a "sc^sr""  """"• 

1881  Oot  9      BiCBAUWOM,  J County      tiiuTeyor,      Rutland. 

loii  -u      A  1  Stamford, 

^1911  ^ly  29/  !"<«*''»<«■  J'  F"  M.A.     ..  aty  Engineer  s  Offl<»,  Oxford. 

1901  May  11  'Bidlbb,  W Borough  Stirveyor,Te«rkeBbnry 

1892  Mar.  11     BiDOUT,  A.  B.        Surveyor  to  the  Urban  Diatriat 

01901  Aug.  241  Council,  SUme. 

TAl905Dec9  V*Rii.R,  J Eueineer    to     Irri^nition    and 

T1906  June  28)  Water  Supply  Dept..  Pretoria, 

nifwi  nap    191  Tranaranl,  B.A. 

?;  SSi  iT;  ifl'BoBEir™,  F.,  A.M.In»tC.E.  Bonnigli   Engineer,   Worthing. 

TIHJ,  Mar.  13)  i/on.  Sjc,,  Bouth-EaBlora  Dia- 
trict. 

AM1910  Dec.   lUI  Robertson,  A.  8.,  A.M.Iii«t.  City   Engineer's  OSloe,   Edin- 

T1911  July  29/      C.E.   ■  burgh. 

1912  July  11     ROBERTBOH,  B Cotiuty  Boad  SorTeyor,  Invw- 

new.  N.U. 
A1904  Aug.    51 

TAM1910  Deu.  lol  BoBKBTeoN,  B P.W.D.,     Pretoria,    TraniTaal, 

T1911  July  29)  S.A. 

1909  Sept.  4      llOBiNson.  M.  A. City    Engineer,    Loodonderry, 

IrolaniL 

1891  OcC.    IT     BoBiNsos,  W.  P.,  A.M.  Init.  Survvor  to  the  Urban  Diitriot 

C.E.  Counoil,8kelton-iii-Clevelaiicl. 

A|90>!  Mjiy2Gl 

tah1:>1I  July29^     Robinbos,     W.    P.,    U.So.  Count; Surveyor,  Devon  County 

T1912  Apr.  27)         (Vii^t.),  A.U.  Inat.  C.E.  Coaaoil,  TfaeCaatle.  Exater. 
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lS76Hay]       ROBBOM,O.C..M.In«tC.E.    Enrineei  io  the  Urbtui  Diitrlot 

(Pait  PmidmL)  Coanoil.Willewlen.Mii  Id  loses. 

?I910  SS^  y}'Bo.'«'*",  T.  K BurRh      Bumynr,      Brongbtj 

1896  Hu.  ai     BoDwiu,  A Borreyor  to  the  Rani  DUtriot 

Coiutail,  SkiptnD. 

1896  Jan.  18     RooERi,  W.  E.       Sntreyor  to  the  Uibam  Diitrict 

Coond],  Bufcelf . 

I90i  Oct   a-i    BoNALD,  D Bureh       BnKioeer,      Fulkirt 

HtM.  Bee..  Boottieh  DiBtriot. 

1895  Jaa.  19    Ro«s.  J.C,  A.H.Init.O.B.  ..     E^neerof  Water  Supply.  Oity 

Hall,    Toowoomba,   Qaecul- 

aI9(Kf  June   6k  Uiid,  AustnlU. 
a1904  Ifftt-  9nl 

AMlSte  Feb'  ^i^^'^^"'  L.,A.H.Iiist.C.E.  ijorough       Engineer,       South 

Tl»10  Mu.  12)  SliieldB. 

WB03  Mm  J''t*Kora»BA,  A Surveyor  to  the  Urban  DiBtriot 

'    '  Connoil.  LiTenedge. 

IS80  Oot   2  )   BouMTHWAm,R.S.,lLInrt.  IWillUStTMt.WellinBtoii.  New 

K1905  Hay  27/       O.E.  Zealand. 

sl9n0  Jkti.   16i*BotiMsLL,   A.  J.,   A.tLInst  Surveyor  to  the  Urban  Di»triot 

T1909  Feb,  27/      C.E.  Connoll,  Whitley  and  Molik> 

A1902  Xov.   ei 

umdll  July  29I  RowBonvM,  J.      Depnty      BoronKfa      Btureyix, 

TI912  Feb.  loj  Aahton-nnderXyne. 

I88S  May  la    BuOT.  I^".  W County    Aroliitect,    86    Week 

street,  Maidntuoe. 
1S95  Feb.  16    Rcmbiidou,  T.  J rtoroDRh   Surveyor,   High  Wy- 
combe. 

1896  Apr.  25  *Bdshioh,  E. Surveyor  to  the  Urban  Diitriot 

Oiunclt,  Cleethorpea. 

1912  Oct.   26    BTDn,E.  E.         Engineer  and  Snrreyor  to  the 

Urban       Dietrirt       Council, 

tl8«  ^t  17}  ^"'*'''  *"■  R  ■  AMll'«t.C.B.     Borough  Surreyor,  Stamford, 

Al9<i:t  June   61 

AM1908  Sept  5 1  SADLeH,F Engineer  and  i^nrveyor  to  the 

T19KI  Dot.  29)  Urban  DistrietCou]ioil,Aotou. 

189<i  Mar:  2l)i>Bj.iBE,  A.  J.,  ,\moe.  H.  luet.  Tentnor   House.  Forest    Boad, 

■1904  Uar.  26/      O.B.  FiBlipoiida,  Brialol. 

ISm)  Feb.  25    Sauukld,  T Chief  Bugineer  to  Municipality 

,003  J        or,  of  Di^llii.  India. 

T1906  Deo,  I'lrS'i'X^BRS,  E.  Y Borough  Surveyor,  Bnmstaple. 

alK87  Jnue  181 

T1S98  Hay  21  [*8AVMDiBa,  J.,  A.M.  Iiut.  C.E.  66  Appleton  Gate,  Newarb-on- 

■1908  Mar.  21 1  Trent 

*^}?}}  j°[^iS}*S*i™DgB«,  E Boiougli      Surveyor"*      Offlce, 

'      '  Gravotiend. 
«1894  ftel.  20, 
«i'i^  n^  1?  *SJ»AG«,E.B..A.M.Inrt.C.B.  Soperinteiidiug      BoglneiT, 

T1911  July  ^ai  ^^^_    Counnl    Houhb,   Bii- 
mingbim. 


..Google 
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Dale  of  BlHtlDO 

Iftll  JunelO    8iT*0B,W.H The Gruige,Ooekrail«ra. Hart*. 

18M  Mar.  8      BivilllJ Town    SiureTcir,    Heokmond- 

wlke. 
O1906  Hhv  261 
TAMlSll  Jaly  29}*Sawi>oh.  J.  8.        ..  ..     Chief  Aadftniit,  Burongh  Snr- 

T1912  Feb.  10 1  ts^ot'b  Offloe,  Margate. 

i8S9  Hay  6      Sohofield,  W.  H.,  AJI.  ImL    County  Snrreyor,   LaiicaBhire. 

O.B.  County  Hall.  Preaton. 

1894  June 21     BooiiaEE,N..  U.  Inat.  O.E.  ..     BarouKh    SmreTor,    Hackney, 
(Jr«mb«r  1^  QmMeO.)  N.E.    B^n.  Sec.  mtd  Diilrict 

Btpreaentaiivt,     Metiopalltaii 

Diitriot 

18Se  Unt,  17    Scon,  H.  H.,  A.H-IiuLO.E.     Borough  Surrey  or,  Hore. 

1880  May  117    Boott,  B.  8.,  Aaaoo.  H.  Inat.    Bmreyor  to  tbe  Urbui  Dletriot 
CK  Oonnoil,  Biahop'a  Slortford. 

1897  Feb.  18    eooTT,T Hijtbway  Surveyor  to  tbe  Rural 

Diatrlat  Connolt,  Tadoaater. 
AberTord,  near  Leeds. 

1004  Ang.  4      SooTT,  T.  H Bnrgb  Surveyor,  lafemeM. 

lS12Sept.9     'Bscu.O.W AiaiBbiiit   BDpnp<!r   and   Bar- 

veyor  to  the  Urhiin  District 
CoDnoil,  New  Maiden,  Surrey. 

1900  Har.  27    Scllaiw,  H Town  Satveyor,  Dundalk.  Ire- 
land. AoiliSm.,  Irish  Diitriot 

1897  July  >^      Bsmior.C.B. Snrreyurto  the  nrbau  Diitriot 

CauDoil.  Neaton,  Oheiliirs. 

1B96  Got.  24    SBinos,J.6 Burveyor  to  the  Urban  DUtrioi 

Oouncil,  Swanage. 
*}^  M^  Jg}*BETTLi,J.A.,A.MJiiitC.E.      BorongbEngiDeerandSnrvi-yor, 

'  Bury,  Lance. 

TlOOT  wZ'  2  i'SHACBLraoB.  W.,  A.  M.  Inat  Borougli  Surveyor,  Nelaon. 

1896  Nov.  28    SBiBPa,J.B.         Bttrveyor  to  the  Drban  District 

Connoil,  Cbeehnnt 

1891  June  6      Bkaw.  U.,  H.  Inat.  O.K.       ..     Surveyor  to  the  Urban  Diatnet 

Council,  II  ford. 

J2^?i"°*LlSHAvv.J.H BorveyorlotImUrb.,n  District 

Biaoi  Aug.  ^4)  Oouncil  Br-.wiihilU  Slaffs. 

1892  Hay  28    Bhkard,  W.  C,  AhooJU.  Inat.    Surveyor  to  tbe  Urban  Uiitriot 

C.E.  Connoil.  Mew  Mills.    "BtotM- 

lea,"  New  Mitli.  near  Sbxik- 

1905  June  £2    Shell,  W.  B Surveyor  1o  the  Urban  Dialriet 

Council,  CoDHtt  Durham. 
01 902  July   101 

TAH1908  Sept.  5  J'Shephbbd,  G.  O. Chief     Aniatant,     Kngineer'a 

TI911  July  29|  Offioe,  Urban  District  Conn* 

cil,  Ilfbrd. 

1691  Oot.  17    Bbbphebd,0.  J SimeTor  to  tbe  Knrai  DUtrict 

Couneil,  Kiddtrmiulfr. 

I884jDQelO    SliEFrAUi,0 Borougb  Burveyor,  Ntiwark. 

iion?  M«  iVt  SHmBEK,  A.  C,  A.MJnrt.C.B.  Surveyor  to  tbe  Urban  DlKriot 
T1907  May  25/  Council,  Cherito... 

1892  July  11     SHiLLDfOTOM,  H.,  HJl         ..     Town   Surveyor.   Lurgiin,   Ir«- 

1S9S  Oct    19    BHirroH,  T.  H Burveyor  to  the  Urban  Diatriot 

Connoil,  OtdbniT. 
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1902  June?  Siddiua  J Borougb  Stureyor.  Tiverton. 

1887  OoL  22  SiUDOMH.  J.  H Snrreyor  to  the   River    Nene 

Commlnionen,  Ouodle. 

[896  Jan.  16    Sicwxli^  fi.  T 8iiTve;oi'  to  Ihu  Rnnl  District 

OonnoU,  Boohford.  B&ylelKb, 
Enai. 
■i^  CW^  {sI'S"*"*".  E.  J-,  M.  Inrt.  aK      11  Tothill  Street,  Westmiiirter, 

lt>9T  Har.  13    BtLOooi,  H Bmreyor  to  the  Rdt»1  Dirttict 

Oonneil,  BUuskwelL  67  Wait- 
gate,  Manifleld. 

*iI!?on**fiwm  8nilT0i,W.U.,AJUnrt.C.E.    Chief    Aralstant    to    Borongh 
M9U  Jalj  Z9J  Engineer,  EWing,  W. 

1903  Oct.   17    BuotONB,  T.  B Snrreyor  to  tlie  Bnral  Diibrict 

Council,  Wiglon. 

1901  Feb.  16    SiMHOM,  H.  Fabk Ommty  Snneyoi,  Nortliem  Di> 

TiiioD,  Iile  of  Ely.    WUbeoh. 

I906  Dec.  IS    SniB,  A SnrTeyur  to  the  Bnrftl  Diatriot 

Conndl,  Athford. 

*?I9n  jS'y  29}  ^"^  ^- ^-      Borough   Engineer,   Hwnilton, 

IS90  Sept.  1:}    8lBaLjUB,J.8.,A.H.Ii]aLC.B.  B<noi^h  Barveyor,  Widoes. 

1912  July  Jl     Sn(OLAiB,F Bcmngh  Barrejor,  Cvnotutie. 

IftOS  July  IS    8DniQTT,E.&,H.InitC.E.  County    Snrreyor,    Qlonoeater- 
«I906M»y?7|  ^'^    G]oae»ter. 

**1IJ2??  t"!''  ™  •SiBeowB,  P.  P.        DUtrict  Bnrveyor-g  Offloe,  Queen 

;}«JlJ;^fJ  Street  Bor-len,. 

I89S  Oct   1!)    Seeltok,  R,  A.1L  IniL  O.E.    Monioipftl  Eagineer,  Colombo, 
Oeylou. 
O1905  Oct.  28 1 

tmPISII  July  29!*Slateb,  E.  A.        Deputy  Borough  Snirevor,  Ool- 

TI912  Feb.  10!  Chester.    201   Maiden   Boad, 

Colcbeeter. 
alB99  Dec  I<;i 

TS'^^J^h""^^' '^s:;xsxT?'^"""°""' 

rl9II  July  29!  Oamberwell,  BE. 

1912  Oct.  26    SLADeBTBii,F.,A.Hinat.O.E.    Engineer  and  8arre;or  to  tho 
Steyning  Weet  Baml  Diatriot 
CouDcU. 
1898  Oct.   15    Shail,  J.H.,H.lDftCE...     Chief  Engineer  to  the  Hetri>- 
politan    Bonrd     of     Works, 
al90e  Jmte  281  Bydney,  M.8.W. 

UK]90e  Sept  5  I'SiULL,  L.  J. AsBiatHnl     Surveyor,     Conixiil 

¥1911  Jsiy  29)  Offices.  Woodfnrd  Green. 

189.1  June  27    Bkilub,  J.  F.        Borough  Surveyor.  Tynemouth. 

A1909  Jnne  51 

t4Ml911  July  29J*Skith.  A.  B Surveyor  to  tbe  Urban  Distriot 

T1912  Mar,    2|  Council,  Hay,  via  Berefbrd. 

•I9?0  Apr'  29}  ^'"™'  °'  '^''"'™*    ■■      ■■  ^  ^^^'^  Street  B.W. 
A]9(M  Mav  261 

T1X19I1  July  29i*8>iTE9,  C.  F AsslBtant    Borough    Engineer, 

T191J  Feb.  10)  Town  Hall,  GrBBDWich. 

1902  Sept  6      Skitu.  F.  H. Burvejor  to  the  Urban  District 


Conucil,  Portiehead. 
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2J^  ^'??5h8niTH.  F.  Hau. BuTfojM  to  the  Ucbsn  Diitriot 

T1904  Sept.  17f  CouiwU,  8horiiigh«m. 

Tlllf  Jmie  10}  ^"'™-  ^-  ■^-  '^■'  ^"-iMtO-B.  W»ter  EiiginBar,  BomUy. 
tB99  Mar.  25    SMirit,  H.  W.,A.H.IiiitC.B.    Bonnigh  Bngineer.Bcarhoioiif h. 

1912  Jon.  13    ?«Tii,  J.  D Ccniik^    Snrveyor,    Dalbeattw, 

BUrkcndbiiglit  Coaatv  Coon- 
dL 

1901  Deo.  7      Skith,  J.  Ooxnji,  AM,  Iii«L     Borough  Snrvej'or,  Bererle;. 

C.B. 
1905  J411.  2B  'IJHrrH,  J.  H.  Woolstov,  A.  M.  Snrveror  to  tlie  Drban  Diitiiot 
luatCE.  Oatmcil,  Minehead. 

01898  Deo.  171 

TA1901  Oct   I9}*SulTK,  J.  Wauub        ..      ..     ImxI    GoTernmeDt    Board   itf 
TI903  Oct   17)  SootUnd,      George      Street, 

Bdinburglt. 

P1901  Aug.  6      Smith.  P.  C Bnrgh  Surveyor,  Arbiaitb. 

PI891  Dtic.  12    SuiTB/r.  B..A.H.I1ULO.K     Sarreyor  to  tbe  Uibau  Diitriot 
Connoil,  KettermK. 

1897  Jim.   IG     BiiiTa,V Boiougb  SniTejnr, Chwterfleld 

8i88S  Jnn,   HI •Smith-Saviij.k,  B.  W^  Amoo.    fiorongh  SDrveyor,  Darwen. 
Tlg97  Har.  1»/      H.  Inal.  C  E. 

O1905  Mar.    4) 
vaMP1911  July  29|*SHAPE.A.E..M.So.,A.M.Inrt.    ProfeMorof  Civil  EnguieenDg, 
T1912  Jan.  13J      C.B.  South  AfrioauColleee.  Cap* 

Town.  S,A. 
A1907  Jan.  191 
XAMI907  Not.  2  I  Sit<>i>iiiJLaii,B.,  A.H.I1ULO.S.    Deput;      Boiougli      EDgineei, 
T1911  July  29)  Guildford. 

1912  Sept.  9    'Skook.  H.  V SnTreyor  to  the  Rural  DUtriot 

CoDneil,  PetereHeld,  Hants. 

'HJ^  ?^  oil  SovTHWABT,  J Surwiyor,  Urbau  Diatriot  Conn- 

T19II  July  Z9J  oil,BothweU,  near  Leeds. 

1903  Oct   17    8o«t>EM,  M Surveyor  to  tbe  Urban  Distriot 

Counoi],  Whitohuroli.  Salop. 

1898  Deo.   17    SpDrOER,  .1 Snrvejor  to  clio  Urban  District 

Coauoil,  Oakworlh.  York 
Chnmberik  Cooku  street. 
Keigbley. 

=!n?  n'T  ?nl  Spiucbk,  J.  P„  A.M.hutCJ;.    30      Howard      Street.      Morth 
B18S1  Ueo.  10}  Sbielda. 

1902  May  Id    Spbncbb,  L.  G.  P.,  A.M.  lust     Boroagb    Engineer,   Te    Kuiti. 

C.E.  New  Zealand. 

1912  Apr.  27     Smttall.  B County  Boad  Surveyor.  Middle 

Ward,   Lanarkshire    County 

01899  Dec.  ]6|  Oouaoil    Hsuiilton. 
TA190I  Dot  19  .•Sphbcblby,    J.     .\..     Abbcio.     Bcauugh  Surveyor,  LuiI low. 

T1904  July  ]4|       M.  lUHtCE. 

Tl»08  M^  2a}  ®''''*"'-  '■'■''^ CSty  Engineer.  York. 

*J^  "*■;  I"!  Spdiimiu,E.  F.    ..  BotoUBli  Surveyor,  Holbom. 

1880  Feb.  7  I  BTAn(-rHOBFB,T.W.,A.H,IiisL     P. W.D..  IrriKation  Department, 

RI809  June  lOf      C.E.  P.O.    Uoi    ■i.a.   Cape    Town, 

South     Africa,      Iloti.    Seo.. 

AfHoaa  Disirlot. 

iSS9  Deo.  14    Stali,abu,B..  A.M.lnit.C.E.    County  Surveyor.  Oifnnlahini. 

Oxfatd. 
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01895  Jau.  19j 

J^^U^  ^  2^  •Stima  W.  J Otty    Engines.   Newwstle-on- 

T1910  Apr!  23)  '^*' 

1911  Apl.  89    SixpaniB,  R Engineer  to  the  Bonl  Dirtriot 

Sttcreyor,  Obonl. 
1692  Hu.  II    Stepbbnaoh,  E.  P.,  Ajmm.H.    Town  Sarveyor,  Llaoilodnn. 
Iiiiit.  G.B. 

1892  Mftr.  II     Stbtchmn,  A Coontf  BoadBnrTuj'or.Ajrehlre 

Ooaatj  Cloiin<d].    Ayr. 

IB91  Oct.    17    Stevehmn.J Snrreyor  to  tbe  Uib&n  Diatriot 

Cnuncil.  Gast  Uote»eT. 
I9«l  Feb.   16    Stevart,  .1 Ban^BiigiDe<-rJ>i]n*table.BedB. 

'^i'^  i^K' ?S1  St^wabt,  E.  T Engineer,  Rnral  DiBtriot  Coon- 

T1911  July  29)  ^,j  Ayleabory. 

1891  Jaoe  25    Hi'ioelani),  E.  A,  Aaaoo.  M.    Borough  SiWMyor,  Wiodaor. 

Inrt.  C.B. 
1B97  J»ii.   J6    Stiuiob,!].  E.,11.  Init.O.E.      City     Engioeet,     BtrmiDgjuuii. 
(MrotUr  of  O^aeU)  PMrki   RtprtieyOatim,   Wett 

Midland  DistrioL 

1900  Deo.  13    Stiteh,  E  E Borongli  Surveyor,  Whitehaven. 

190*  Jan.  23  *Stokh,  J Sorreyor  to  the  Bunil  Diatfiot 

Cod  noil .  Sedgfleld,  oa.  Dmbam. 

1910  SepL  17  *8TiuoKUjn>,  W. District    SurTuyor.    Ranubury 

Rural  DiBtricC  Couiicil.  Wilt& 
1880  May  27    Stubbs,  W.,  A.M.  luL  O.E      Borough  Engineer,  Blaakhniu. 

■*^lail  iT'iSl'SuaiRB,  W Engineer  ond  Surveyor.  Urban 

Tiail  July  I^i  Diatriot  Council,  Horbury, 

Tims  Sept.  24}*^''"*'«*  ''-  >*•  I""*-  ^^-   ■  ■     Oi^  Engineer.  Guildhall,  Lon- 

2}^  M°'  isWu"B«i.Am>,  0.  H.      ..      ..  Surveyor  to  tbo  Urban  DIatritt 

T1907  May  25/  Connoil.  Midaom^r  Norton. 

1895  Mar.  16  'BciiTiu,  B.  T Water  Engineer  to  the  Urban 

District  Council,  Newton-in- 
Makerfleld.     Nevrton-le-Wil- 

A190S  Har.  21 1  Iowa,  I«noa. 

«Aitl908Sept.5  }  SoTOLiFTB.  H Deputy      Bwongh      Engineer, 

T1911  Joly  29|  Hndderafield. 

1909  Sept.  4      ScTOLifFK,    J.,    A.M.    Inal.  Borougb    Surveyor,    Deptford, 

C.E.  S  G. 
01904  Hay  281 

Taiil908  May  23}>SijTHKBLAND,D.  S Chief  Asaiitant  Surrey  or.  Son  th- 

11911  July  2S\  gate. 

1904  Aug.  10    Sci^nLAMD,  J.  R.,  M.InBi  Cbief  Engineer,  Water  Depurt- 

C.E.  ment,  City  Chambers.  GI>b- 

?im  jSi;eP}'S''^^T.B aSSnghSnrveyor.Maldou. 

41905  Bopt.2:^l 

■UJI1967  Nov.  2  I  SWAKBHioK,  O.     Depnti      Boruugh       Survevor. 

T1911  July  2!)|  Snanaea. 

ai^  A^  13}  SwARBRiOK,  J.,  M.  Inst.  C.E.  80  St-  Anns  Street.  Manohester. 

^imVf.S',;  ISl'SwiHBTEAB.  E.W.         ..      „     AaaiBtant     Surveyor.    Waiteni 
T1911  Jnly  29/  liU\uo^,    To-i     Ht.ll     St. 

PancniB. 

1899  Jane  10    8ni8,M.H. Borougli  Surveyor.  Stockton  on- 

Ttea. 
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alWi.  Fab.  'Hi 

TAlftD4  Deo.  S  ^*TiiT,  W.  1.,  A.H.IiiftG.B.  Bonnigh    Engioeer.    Bndbnr;. 

T1906  Not.  3  |  ftSlk. 

188T  Mar.  12    TunncB,  W Coant;    Snrrejor,   HonmontIi> 

■hln.  Newport 

1891  Uu.  21 1  Taylor,   U.  W.,   Amoo.   H.  Okthedral  Buildlags,  Dem  BL, 
B190S  Mu.  ^1/      IiwtaB.  NewoaAl»<in-T^e. 

al898  Deo.  17 1 

TA1902  Jkn.  25|*Tatlob,  J Boron|;h  Bngineer,  WaImIL 

T1807  Sept?  I 
alSOO  Dec.  15) 

TA1903  Hay  16(*Tatu)h,P.     Sarvejor  to  the  Urban  Dutriot 

TldOT  Ma;  25|  OohikjU,  Hampton  Wick. 

1890Bept.l8    TATLOit.T.  G BoHHigb  Bumyor,  Bamagate. 

1909  Feb.  27    Tatub.  W.  H Bnneyor  lotheUrbui  DistriM 

Tl^7  Ckrt  ■  lel'T*"*^.  W.  J.,  M.  iMt.  O.B.  Ooonty  Bnrveyor,  HabIa    Wm- 

I8»2  Apr.  23    Tibhill,  W Surveyor  to  the  Uibna  Diatriet 

CoQiwil,  Aihford,  Kent 
•1899  Jnne  10k 

T^lMl  J^lr  MrTHAOMttAT,  J.  E. Deputy      BMOUgh     SnrTeyor, 

TI912  Feb  loj  iWboimM. 
O1907  Jiina20| 

x^ii'^  li^il' •JorTSAOKBAT,  F.  J. SntTeyor  to  the  Urban  Diitrict 

Tl9ia  iu!.    1}  C"""""'  HejUnd  Nether. 

1892  Har.  11  *THOHAS,   B.   J.,  H.   IdU.  Oonnty  Bnrvayor,  BnokiDgham- 

C.B.    (JVsridMt.)  dure.    Aylesbury. 

1890  Hay  3      Thomab,  T.  J.,  A.lLInitaR.  Snrreyot  to  the  Urban  Distriot 

Ooonoil,  Bbbw  Vale. 

1902  Hay   10    THOiiAa,  W.  B.      Bnrreyor  to  tlie  Urban  Diatriot 

CoDDoil,  Bonthwiok-on-WMT. 

1887  \iept.  17    Thoha8,  W.  B.  0.,  A.U.  IniL  Bnrveyor  to  the  Komi  Distriot 

O.E.  Goonoil,  Neath. 
A1904  Juiie25| 

TAiil911  July  2'j!*Thohphoh,  W.,  AMoa.HjDiL  Depnty     Bwmigh      Engineer, 

T1912  Feb.  lUJ       C.E.  BnTtoB-ra-Tmit. 

1  SOU  Not,  8      Thommm.J. Olty  Engineer,  Dnn  dee. 

SiMifi  i^B^l'TBOBP,  W.O.         Bnrveyor  to  the  Drtan  DUtriot 

T1906  Not.  3  /  ^^^^^  Malvern. 

1891  Jan.   21     Tkobpi,  J SnrTeyor  to  tlie  Bnral  Diitrtct 

Conn  oil,  Maoolas&eld. 

1898  Jan.  15    Thsopf,  J..  U.IiutO.E.     ..  Connty  BnrreyoT,  Llncolotblte. 
29  Btoadgate,  Linooln. 

Tl»3  ^  lalTimn.  T.  a,  A.M.Inrt.C.K  Surveyor  to  the  Urban  Dirttiot 

^^       '  Ckiunoil,  Dartfuid,  Sent 

Ti  mi  fw"  91 1'ToMM,  G.  U.,  A.M.  iDjt.  UE.  Surveyor  to  the  UrUn  Diatriet 

Tl  Has  Urt.  2 1 J  Cotmoil,  Barney  MortlakoL 
«1902  July  101 

A1I1908  Apl.2S}*Toiii.iii«oil,  J.'W Boiongh  Engineer.  Lnton. 

T1910  Sept.  17| 

189.=^  Mar.  16    TooLBT,  H SvrTeyorto  the  Urban  Diatriet 

Gonneil,      Buokhniet      Hpi, 
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1890  Hay  D      ToWLsoH,  B.,  A.U.  Iiut.  C.E.     Bnnoyor  to  the  Urban  Distriot 

Oonncil,  SereDoatis. 
GlSOO  June  161 
■i-A»1907  Sept.7   [Towsxa,  H,  v.,  A-M-ImLaE.  aieoatiTB    Engineer,    P.W.D., 
Tt911  JqIt  29)  Singapore. 

1891  Oat   20    Tutus,  W.H. Biirve;or  to  tlie  Urbui<  Dlatriot 

Conneil,  Wulluef . 
?||??  Jj"*}5}rriaMBLLnio.  H..  A.  M-Inrt.    BotoukIi    Engineer,   Newport, 
'      O.E.  Mod. 

1912  June   1     TkimrT,  C Depot;  Citjr  Sorrejur,  Toik. 

1901  Feb.  16    Tbowsduk.  T.  J tiorrejoT  to  tlie  Urban  Dtatriot 

OMiaci].AiinBeldF!ain.  Hu* 
Law,    Annfield    Plain,    Oo. 

^i^  r^  lk\  TmtnjB,  G.  D.      OityEngineei'a  Offloe,Guildhall, 

T19U  jmj  28)  j{(,      ^jjp  Down^  BeeohM 

ATeane,  Carslialtoii. 
I89»  Oat    21     ToKLiT,  A.  a,  A.H.Iniit.C.E.    Cit;  Engineer,  Oauterbnry. 
^iaii   vHf^  ^\  Tdkhm,     F.,    B.8o.     Eng.    Chief    Awiatant    to    Borongh 
TI9U  Jmj  W)      (Lond.).  A.M.InitO,E.  ..         8nrTep>r,  Motley. 

1S99  June  10  *ToiuraB,  8 Sarteyor  to  the  Boral  DiBtriot 

Connci  I,  Aahby-de-  ta-Zouohe. 
IS98JnDeS0    TnitRirr,  A.  A Bargh  Surrejor,  Klgia. 


1905  Hay  27  ■Ubkh,  F.  C,  ll.lDit.O.E.L.. 


S1911  June  101 
TAM1911  July  29l*VAH»n)HB,  F.  W.  E.     ..      „ 
T1912  Apr.  27| 

*?mi  J.5y  m}'^''"-''''  0  ■  A.MJnrt.C.E.1. 
sieM  Jan.   181 

T1801  Deo.  7   I'Vbit,  L.  J 1  Pimlico  Road,  g 

R190S  Feb.  21 1 


A1I191I  Apr.  29t  ViHOUtT,  E.  B.  L.,  A.M.Init    Surrajiug  AaaiBtatit,   Fort   of 
T1911  July  29/      O.E.  Londou  Autliorily.   44Cat«- 

ham  Bead,  Lewiaham,  S.B. 
1897  Jnne  19     Vikoknt,  S.  J.  L,,  A.M.  InK.    Borongb  Sarreyor,  Newbnry. 
O.B. 

1911  Apl.  29     Waddingbah,  T B^neer  atid  Burveyor  to  the 

Tmiaii      Diatriot      Conn^, 
Hebdeu  Bridge. 
I81M  Jnne  21     WuiDDiaTOH.J.  A.P.,U.Iiiat.     Uorongh  Engineer, Uarylebone, 
C.E.  W. 

AMl910Oot  291  WAEnrBiaBT,W.H,,A.H.Iiiat    Oitj  Engineer'a  Offloa,  Edln- 
T1911  Jnly  29r      aE.  borgh. 

1907  Di-o.  14  •WArraMAil,  C.  H Surreyor  to  the  Urban  Diitrtot 

Connoil,   Town    Hall.   Clee- 
tborpea,  Liuoe. 
1902  Jane  7      WauroBD,  J.  P.,  A.  M.  InaL    CHty  Sarreyor,  Wakefield,  ffm. 
O-B.  S«aretaiTi,  North-EMtern  Dia- 

trict 


..Google 


lii  LIST   OP  MKUBEtBS  OF  THS  INSTITUTION 

DiUeofElecUon 

18S8  July  12     Wirblah,  H.   T..    H.  IdbI     Count;    BtiKiiiF«r,    Midd1«mz. 
C.E.    iM«iab*r  of  OohmO.)       SS    Vlolorift    Street,    Waat- 
mlnBtor,  S.W.    DMrid  Btpn- 
mdative,  Baatem  Dtetriot. 

1898  Sept.  H       Walkm,  a.  H..  A.  H.  bwL    Borough      Surveyor,      [..oii^i- 

C.B.  boTOTigli. 

Viwl  ST'  io^WiLKBii,H Sarreynr  I.,  llie  CrUii  Dlatriot 

T1904  J«u,  23(  Council,  W«il<L.tODe. 

1887  Jane  18     Walbhaw,  J.  W. Borough       Surveyor,      Pieter- 

boTongh. 

1912  July  II    Waltbrs,!.  B Borough  ISurveyor,  Conglston. 

al9M  Hay  28] 

T^9OT  dS'.  14*^*"^".  J-  8 ^"""'Bl'  EDgineer,  FalmoQth. 

T1911  Jan.  2lJ 

190S  Sept.  2.1    Warudbtok.  V.  E.      ..      ..  Barveyor  to  the  Urbnn  Dlatriot 
Connoil,  Hornsea. 
*t90S  Sept  231 

TAVlHIS  Jane  5  \  Wabu,  A.  W.,  A.H.lQatC.E.  Deputy     Borough      Engiuea, 

T1911  July  29l  Stookport. 

1899  Jan    21     Wari),  J..  M.  Intt.  C  j:.        ..  Borough  Engineer,  Derby. 
B19)2  Jalf  is}   **'"'La.J.W.,A.M.Inrt.O.E.  841  Uttoxeter  Road.  Longton, 
BifNU  Mai  Ml  Stoke-on-Trent. 
S'^4l7'^""«'G^ Sur^yortothenrlmnDirtrkt 

"^        '  CoDiiail,  SoDthwicli. 

1890  Hay  8      Watsbbodbb.  D Suireyor  to  the  Urban  Diatrfot 

Connoil,  Watford. 

1912  Apr.  27    Watbos,  J.  Ooonty  Koad  Snrfevor,  Middle 

Ward,  Laoarkahire  County 
Council.     StrathaTen. 

1687  JoDe  18  Watboh,  J.  D.,U.  Inat.  O.B.  Engineer  to  the  Birmii^ham, 
Tatne  and  Bea  Dmiuage 
Hiiard.    Tyborn.    nenr    Bir- 

*Tl9n  J^y  m}'"*'™""- ^  *^- ^ County       Enjtiiieer'B       Offlw. 

'  Renriing. 

1904  Aug.  10    Watson,  W Burgh  Bnrveyor.  St.  Andrans. 

188!)  Sept.  21     Watts,  E.T Sorreyor  to  tlie  Hnrtl  Dfetriol 

Council,  Badham  qtm)  Stan> 
stnl.  Bishon's  StorCrord. 

1909  July  17  ■Watts,  T,  N.  W SuiTeyor  to  the  Urban  Distriot 

Council.  Marlon. 

1887  June  18  WKAVER,  W..  M-InstO^E.  30  Lytlon  Grove.  Pntnev  Hill, 
</'(!)(  Prtiidenl.)  S.W. 

1897  Feb.   18    Webb,  J.  A Snrveyor  to  tbe  Rural  Dialriot 

Counotl,  Hendoii.  On-at 
StAntDOie. 

IWJl  Oct.   19    WiBgTi:n,  J,  W Surroyor  to  the  Urban  Diirtriot 

Council,  OoweB,  Isle  of  Wiglit. 

1905  Jan.  28    Wibstek.  R.  A Town    Engineer.   Krutrers'Inrp. 

SI899  June  101  T»DBT«al.  S.A. 

TAin02  Milt.    2}*Wbir.  J.  S,.  A.M.InsLOX  ..  Borough   Engineer,  Jarrow-ou- 

TI9I1  Jan.  21 1  Tyne. 

1882  Apr.   15     Wklbitbn.  W.         Roroiigli   Surveyor,   Middleton. 

,uB-  T„„„  im  near  Manohestar. 

.!£«•"«)"""»■■■ '"'  ■■""■■>■  =•""-  «'^- 


,  Google 


OP  MUNICIPAL  AND   CODSTY   ENGINEERS. 


Bl9^  Ju'  17^  Wbvtoh,    H.    J.,   Amoo.  H.  24    Portlkod     Btnet,     Boath> 

'       Imt.  C.E.  UDpton. 

19<i7  Uaj  25    Wheilbk,  A.  O Buttbjoi  to  the  Urb*ii  DUtriot 

Coanoil,  Eaatwood. 

PI8t<8  JdI;  12     WHrTB,A.l£.,H.liui.aB.  ..  Oit7  BngiDMr,  Hall.  . 
al902  Jut.  25) 

tah1!)11  Jul;  Itdl'WBiTE.  C.  D fSnrvejor  to  the  Urbu  Diatriot 

T1911  Oct.   2l)  Oonnoil,  Newton  Abbot. 

I8dl  Oat   171  WHiTi.U.V..H.Iiiit.aE.I.    St     Helena,    All«>ibui7     ^rk, 
sl90»  Jane   5/  Dublin. 

IWMi  Mur.  10    White,  J.  N Boroogh  Snrrejor,  Slalf bridge. 

1873  H«7  2      WHITE,  W.  H.,  H.  but  O.K.    Citv  EnKineer.  Oxford. 
(PoMt  P'ttidna.) 
tiaoa  Mfty  16 1 
TAMlflll  Jul;  29}  Whitb.   W.  H.  J.,  Amoo.1l.     Deuuty     Bomugb      Engineer, 
T19I::  Fi-b.  lu)      IneU '.E.  Town  Hall,  CL.eltenhajn. 

1  til 2  Feb.  1(1    Wbttghud.  U.  C.       ..     ..    Chief  A>aiM*iit,Boro' Eaginaw'* 
illHW  Junes  1  Offloe,Soulhend-on-8e».,^ 

TUI1911  July 'iyUwiUTBaBADiS.      Water  Engineer  and  Mensgier, 

T]91^  Jane  1    I  Nt'leuti,  I.rdw. 

1910  Oot.   29    WbitfciU),  A.  a Chief       Sauituj-       Engiueer, 

P.W.D.,      Set'o.mdee,     Gold 
Coast. 

]9ia  Apr.  27    WamnuA,  E.       Snrveyor  to  tJie  Urbuu  Dittriot 

t'uundl.  Aberaycbiin. 
IBOO  ADg.25    Whtatt,  H.  0„  A.H.IiMt    Borougli       Gn^neer,       Gre«t 

C.E. Qrinuby. 

1889  Feb.  9      WiK»,  C.  F^M.lQiLO.E.  ..     City  Surreyot,  Sheffield- 
iM*i»b»r  of  OhmoO.) 

1888  Hay  12     Wild,  G.  H Survejotlo  the  Urban  Diatriot 

Council,  Littlubomagb,  naai 
UaDobester. 

1896  Apr.  25    WiLuno,  J Snrreyar  tu  the  Urban  Diitriat 

CoiuioU,  RnDL-orn. 

1910  Hay  24     Wilds.  R Engineer  anil  ISuTTHyor  to  iha 

Urban  Diatriot  Council,  Wal- 

Jfl??  A^"  »}  *»^  J- ^ 1  ElloTA'onnBrEiTwood  Boad, 

Biuii  Apr.  aw)  LeTenaUulme,  MBnoheeter. 

191:;  S«pt.  9      WiLRU.  J.  E Town  Plftooiiig  Engineer,  City 

Chambera,  DoaCecmliue. 
01902  July  10| 

tANl!Hi8  Feb.  29i*WiLiLimo)(,F.,'A.U.InalC.E.  Depnty      Boroagh      Engineer, 

Tiyll  Julv  29|  Wimbledon.  S.W. 

1911  iefii'A  •Wilhhson.  Fied Engineer  and  Suneyor,  Uiban 

iMKi  M.«  lUi  Diatrict  Conncil,  Fn-Blatyn. 

.1*1  N^J  H      WiLKiMaON,   J.  P.,   M.  Inrt.      801-304  Com  Eubmige  Cham- 
■"^^  N"v.  0  )       ,,  j^  ^^  C-tbedral  Street,  Man- 

IHVJ  Uar.  25    Wilumbon,  .M.  H.  ..     fiuTTeyor  to  the  Urban  Diatriot 

11014  (1.-1    <t  1  Council,  Leylund. 

Bl^  Jqiib  6  J  ^"J-™^  ■■  ^'  **•  l"*^  C.E.    63  Temple  Bow.  Uirmingham. 

T1909  jidy  1?)  ^°-*''*™' **■  ^ Borough  Engineer,  Workinghm: 

Digilized  by  Google 


LIST  OF  MEHBEBS   OP  THE  INSTITUTION 


A1902  Jaly  10) 

TAUlBOS  Sept.  4  ]  WiLLUMS,  J Deputy      Boroiigh      Sarreyor, 

T1911  Jnlj  29|  HmnMtewl. 

1893  Jul;  31     W1LLIAIIB.J.  B Borongh Snrveyur,  Daventrj. 

al90I  Deo.    7| 

T«1911  jS^asr^'"''^*""''^-^ ''^"'r      Borough     Engineer. 

T1912  Feb   10)  Todmiwden. 

»..*?™  M^^l  WiLLi*MB,  S.  G.,  A.M.Inrt.    BeBident  Kngmoer.  W»Ut  De- 
T1»U  July  ZB|  giDeor-B     Offloe,    Singapore, 

1907  Hor.  2      Williaxb,  T.  T. SurvajoT  to  the  Bun]  Diitriot 

01898  JaaeSOi  CoanoiL  gwuuea. 

11901  Dee.  7  )>Willib,  K,  A.H.IiiBt.O.E...     Bnrveyiff  to  the  Urbui  District 

TI908  Feb.  291  Ominail, Chlasiok. 

1891  June  25     Willkot,  J Connty     Surrevor,     Wuwiok- 

ahire.      (J    Waterloo    Street, 

I9M  Oct.   29    Wiiii.onauBi,P.R,A.,H.lii«t  Diieotcrof  Fablio Worka,Kiii)c 
C.E.  ston,  Jamaica^  West  Indies. 

1898  June  30    Wilson.A County  Surreyor,   Dumbarton- 

01898  JuneSOj  abire. 

-Jiiiino  h"^  ?  rW".80H,  F.,  A.M.Inrt.C.E,..     Dtatriot    Enplneer,    Citv     En- 
tIw?  Jufy  L)  K*"^'*'  O*"*-  B"-*-!- 

Bl^  ¥eh  25}  Wii*0N,  J Bankwde,  Baoup,  Lancwhire. 

1912  Apr.  27    Wii.BOir,J County   Boad    Soireyor,   Eaat 

Berwickabire.     HeetDn. 
1884  May  29  *WasoH,  J.  E,  A.H.lnst.C.E.    Surreyor  to  Ibe  Ruial  Distriot 
Council,  Cockurmonth. 

1912  Sept. 9      WiuoH.B.E Engineer  and  Surveyor  to  the 

Urban      Dielriot      Couacil, 
KnareBborougb . 

1907  Apr.  27    Wimon,  W Town      Surreyor,     ForladoirQ, 

Ireland. 
1880  Oet  2      WiHBUir,  Q.,  A.M.  Iiut.  O.E.     Borough   Surreyor,  Abingdon, 

1896  Feb.  22     Wuttbb,  O.  E.,  Ajkoc  H.  InsL    Borough  Surveyor,  Bampsli«d, 
C.E.    (MmAer  0/  OxMOfl.)         N.W.     Di>tri^  Bepreitniatint, 
Metropolitan  Diatiict. 
1912  Jan,   13    Wtntebbottoh,  B.  H.         ..     Sarrejor  to  the  Urban  Distriet 
Couudl.  Iilam,  Lanos. 
81900  May  19) 
T1I902  Jan.  Z5>*WoLmiiEH,  B,  J.,  A-M.IiuL     Borongn  Bugineer,  Bootle. 
T1902  Not.  8  )         C.E. 

1894  Mar.  8      Wood,  F.  J.,  A.  H.  InstCE.     Comity  Surveyor,  Suuex  East. 

"'mjutS)""^""- ^"S'SSS."""""""" 

1B98  Apr.  28    Wood,  W.  B Surveyor  to  tUe  Urban  District 

CouDoil,  Churob.. 
BlW3  P^   21)  WoOMBiDOi,  C.  A Minafon,  Hatch  End.  Middle- 

1899  May  6      Woodwud,  F Surreyor  to  the  Urban  Di*tnot 

ConuoU,  Stourbridge. 


..Google 


OP  llUtflCIPAL  AND   CODHTT  ENGINEERS. 


WOBTH,  J.  E.,  U.  Iiwt  O.B. 


Bnrrejor  to  Ibe  Urban  Diitriot 

Counoll,    Stratford,    OounoU 

Offloes,  Old  Traffbrd. 
Diatriot      Snglneer,      London 

Count;      GouDuil,      Spring 

OMdena,  H.W. 


6  Unit?  Btroet,  BrintoL 


slSSH  Julj  13  J 

Tia99  OoL   21  (■Wbioht,  J.  A. 

klB04  Dec.  3  | 

1910  Out  aS^WaieBT,  W Borough  SnrreTor,  Onutham. 

t\^  ^f  ?^l'W«iOL»T,  G.  B Engineer  wjd  Snrveyor  to  the 

TiBiw  Hept.&  I  ^^^^      Dirtriot     Conncil. 

Sowerby  Bridge, 
.iqra  "',f  fll  WTNm-BoBMM,  a.0.,  M Jnat.    P.O.   Boi   65,  Reginft,  Suk, 


kigos  Jan. 


C.E 


IS&5  Jan.    19     YA8BI0OU,  T.  H.,  M.liuit     Oooanlting    Eaginet 
C.E.  {fatl  PntidmiL)  CorporaUon,  63  Que 

Bristol. 


al891 
WlMl 
TAM1908 
¥1911 
al892 
TIS92 

OlWl 
TA1902 
TAM1908 

T1911 

1912 


Ang.l  J 

oh  ■;  I'Yabwood,  H Auiatsnt    Borona-h     Burreyor, 

July   Ill'TiTn,  F.  S.,  Awoo.  H.  last.    Surreyor  to  tbe  Urban  District 
Sept.  24/      O-E.  GonncU,       Waterloo,      aear 

LiTsrpnol, 
June 8  1 
??''^  FrVKAAitD,  T, Depnty      Borough      EngiDeer, 

Jan.  13    YoRBKOTO.S City  Engineer,  Totdo,  J«mn. 

Jane  21     York.  H.,    Aano.    H.    inn.    Snrveyor  to  tho  Ur1»H  Distriot 
C.B.  Coimoil,  Eatt  Bamet  Vall^. 

Station  Bokd,  New  Bamet 

ISM  Ang.  26    Yddhb,  0 Bnrgh  Snneyor,  Coatbndge. 

PI  900  Hay  19    TooNa,J Bnrgb  BnrTeyoi,  Ayr.    DuMat 

(JfmbM- Q^  OMNMil.)  Sufviantatiiie,   BootttBh   Di>~ 

trict. 

IS99  Deo.  16    TotTHO,  T.       Sorreyiir  to  tbe  Bnnl  Dl«triat 

Conncil,  Sundetland. 

1900  Hay  19    Touho.  V.  P Snrreyor  to  the  Rural  Diatriot 

Connoil,  WalsalL 

1908  Sent  5      YouvoiR,J Bngioeer,  P.W.D..  Bnlawayo, 

Rhodeaia. 


.y  Google 


ASSOCIATE   MEMBERS. 

[A.M.IiutM.&Or.E.] 

*  T%ita  Attoeiala  Afamban  againtl  wAoM  nam*  a  ttar  it  plooad 
taamiaati'm  and  Md  Oi^  Tedamm  of  Iht  ItuUtation. 

H  tiguflUt  re-elnctiim  uruier  Bjf-ltue  6. 

a  tieettd  at  Gradtiale      A  risrtol  a*  Auoeiate. 
TA  tratu/emd  to  Attoeialt.     tak  tranv/rnrad  to  Auotnate  Member. 


<.nd  Tnin-f*r. 

rAMien  Jnfy  29}  *»^""*»-  ^-  ^ '^"'^  H»"'  B»">w>n<l»ey.  :■ 

i!^I  V^L  m1  Asbbek,  W DiTuk>n.>l  Bows 


Briardde.  Han  well,  W. 

1912  Jaoe   1    Ballard,  G.  A Bni^tieering  Asaiataiit  to  Ci^ 

Engineer,  York. 
(!l:<05  June; 22 j 
-f^'o??  i^f^'o^'B*"""-    H.  W.,  AJI.  Inrt.     Citv    Er,Kineer'«     DepBitment. 


TAMI9I1  JalT  29, 


il^  J^;  it}'"*'^-  *■■  A.M.I«,t.C.E...     aw  Enrinj^r  «.d  Surreyor, 


lAMlSlI   Jaly  29J 


Town  H»U,  Bipon. 


TAMlSn  "X  ^I'Baylk.  G.  H.,  A.M.Il.«taB.  19  Cooper  Sireel.  MBi.ohtBUir. 
Q1906  Deo.  151 

ta19<IH  Feb.  2U}*Bi!lx,0.  H Borough      SuireyoHa      Offioo, 

TAM1911  Jal;  -i^  fivaiuoft. 

1912  Jan.  13    Bknnevt.E.H.     BngiDeeririKA8Bl8buit,BoroDgfa 

Snrv^opB  Uffloe,  Derby. 

1911  6ept.23  •Bbnmht.H,  B Town  Hall.Uove. 

T*2miJo^w}'»'=""-'«-* 4MJL  Helena  E«ul.  BoltoD. 

-.-'1^  i!  w  9q}*Bbbrinotoii,  E.  K.  W Bank      BulldingH,      UchBeld 

TA1I191I  July  29/  g^^t,  -Wolverhampton, 

TAMm^l  July  agl'^'""' ^- -^^ -^ Baynee Lake. BritlBh Columbia. 

alfOO  Junelf)] 

TA19UH  Juijo25j*Bi.AKii:wAT-PBiujra,B.      ,.  City   Engineer*!  Offloe,  WtMt- 
TAM19U  Jnly  29)  min«ier,  8.W. 

TAM19I1  Jd?t  oi,rB'-izARi>,J.H.,A.MJnBLC.E.  t«nsdowne House, Southampton 

TtxWvi  July  2^)}'B<«Ta  K.  W.,  A.M.In»tC.E.  2S  Crow  Street,  Manoherter. 

1911  Dee.    2  •BoaK.  N,  N Town  Ball,  Hyde. 

01892  Oct.   15 1  ■Bbaimhah',  J.  B.,  A.M.JiuL  Boyal  £jii[ineer'a  OBIw,  Inner 
TAK1911  July  29/      C.E.  Lines.  Cb*  thorn. 

1912  Jan.  13  •Beauoiks.  A.  D. Asnatont  Surveyor,  Urban  Dia- 

Uiot  Con  noil,  Newquay. 


.y  Google 


U8T   OF  ASSOCIATE  MKKBKBS  OF  THS  INSTITUTION. 


C«Wa(KlMtbn 
]flI2  June  1 


01908  Jnly  18 1 
TA1909  Dee.  llJ*BBOTHns,L.D.   .. 
TuilSll  Jnl7  2g| 

1912  Jt.li,  13    Bbowm,  a,  W.  D,  .. 


i,  PraJuau,  Viotoria,  Aua- 


A190S  JuiB  2S\*Bbowh,  H.  B.  B.,  A.HJiiaL 
TAI11911  Jnly  29/       O.B. 

*19D9  JooeS  \,t»,„.„,  j  w  w 
TA.19n  July  m|'»«™-  '■  W.  B. 

-r^mi  jS  Isl'BBT^a.  J.  G..  AJtlntO^. 

01900  Hay  271 
TA1908  July  ISrBou,  E.  U.,  A.M.In»LO.E. 
TAH1911  Jnly  2») 


TAH1911  July 

al905  JimeSa\«, 
TAK1911  JnlySS/  ' 


■t«d9]l  July  29/  "^'  ^-  ^  *^- 


Oounoil  Offlo««,  FinchlBy. 
Town  Eftll,  Btnttford,  B. 

21  Hastetoa  Aveniie,  Taronto, 
Oaoodo. 

Ooanoil  Offloaa,  filnmaglum. 


al9M 

UM1911 

•1908 

TAX1911 


BUi.    2  *Oabd>lis  J' B.      AiuaUnt  Boad    Surreyor,   St. 

Itm,  and  Bomwy.  BiobmoDd 
Hooae,  St.  Ivea,  Hnut*. 
Bnpt.1  \  Cabsoh,  W.  H.,    Amoo.  H.    Chief  EuKtneer'a  OIBob.  Depwt- 
July  29/      InatCE.  UMitofHariDeandFUfaeriea, 

OtUwa,  Oanada. 

^''?^H|*Ou«LKN»,J.  B. AMuUut    SorreyoT,    Diatriet 

*""'  '"'  Cooncil  OfflooB,  Bbtdob,  8.W. 

5^^«J}*0awl.,J.H E^.«™g^^A-Utant.  Town 

^■Pf  !S\'OB«Mia,  H.  J Borongh  Snrreyor'a  Offloe,  The 

^°?"^}*OuaLn,  J.  A Bonmgli      Bogineer'i     Oao^ 

■""' "'  Barrow-in-Fume» 

i^,  ^\*Cun,  A.       Aadatnnt  Bnginem,  Bnral  DU- 

'""''"'  triot    Connoll,    Town    H»U. 
Oioydon. 

52^  ^}«Ci*WM,  B.  E.        Fnblio  Offloea,  Anold,  Notti. 

^B»OooHB*»,J. Water    Bngineer-i  CMoe,  City 

Jnne  1  *OotMKU^  O.  B. Bonmgb  SnneyoT'e  OOea,  Qt 

Tarmonth. 

fbyGoogle 


Iviii  LIST   OF  ASBOCUTB 

Duteof  KIbUw 

UdTuntBT. 

1912  Feb.  10    Cole,  A.  V.,  A.HJuiO.B...  Borough      Engineer's      OfflM. 
Town  Hall,  Nelaoa. 

-.Soli  "ItT  wi'OOLW.  A.        Bloomfield  HoUM,  PeModo«D, 

TA1I1911  July  29/  gt  j^,l,n,  Bath. 

TAJI19H  Jnlj  29(            "•  ^^^j  Whwf,  8.W. 
S1906  M»y  20 1 

TA1908  Septs  [•COBWiT.  F,  J.  K Pearl  Aeanmnce  BnUdingi,  8t 

TAV1911  July  29 1  John's  Lane,  Liferpool. 
□1900  May  .19) 

T*1901  Ooi.   19l»CoOMB8,C.  A Inigfttioii  Woik^  TriuooraalM, 

TAKlBll  Jnly  29)  Ceylon,  India. 

1912  Sept.  9      CooPBH,  L.  A Engineer  and  Harveyra's  Offloe, 

Town  Hall,  Chlawiok. 

T«lm^jMhCoi:z.N8,R.H aty  Engineer".  Offloe,  Tort 

T.SmlJ^yi}'*^'"^''^^         •■      -  12_The    Ore««nt.    We.to«d 


O1904  Jan.  23) 


Bo>d,  Button,  Sntrey. 

T^i9llJuly29r^«-C-E Hm  V^ew.  Clent,  oe«  Stonr- 

*im}  ?^'"' M^'CMHUrBix,  H ConnQr  Swteyoi'i  OfBco,  North 

TAM1911  July  29/             "-^  Bt^_  HorehMU. 

"1^  "^"'1^  Hl'Cioes,  F.  W,  A3I.  IniL  aB.  HnmberBtooe,  Liohfleld   Boad. 

Tiiil9n  Jnly29/  Bntton  Coldfleld. 

al907  Uey  291 

Til908  Sept   Oj'CiiogBLEi',  H,  B Work*   Aeuatant,  Town  Hall, 

TAM1911  Jnly  29)  Biobmond. 

TAilm5S?;y'C''«-.H.W 227St«i«J.W.C. 

ilm?  ?*."' Ui*C™i»F=.  I SMTeyor-,.  Offio,',  Town   Hall, 

TA1I1911  Jnly  29/                ^  Witl.inglon,  Maooheslw. 

„  »}^J}  ^"?"  B'CCBttii,  A.  W Town  HbU,  Milton  Head, Stoke 

TiMigil  July  29/           "-  Newlngion. 


LlnskCE.         Town^HaU,  Ealing,  W. 
TANl9ii  Jaly'.;9| 

al991  Jnue  8  I'DiriDaa,  W.  B.,  Amoo.    M.    Diitriat  Surveyor,   Lenicham 
TAMimi  July  29/      InaL  O.E.  Bank  Houaa,95  High  Street, 

Lewiiibam. 

x^is^tiS"}-"""™' -  °x;L„„;r""''  °"- 

01903  Deo.  121 
TA190S  Hny  27}*Debniy,  W.,  A.U.  Init  CB 
TAV1911  July  29) 

O1807  Not.  2  \.„„r™™.-  h  m 
T1M1911  July  291""^™^' "■"■     "     • 

T1MI9U  July  29/  HUI^  gt^d^  ^ 

,      „     The  Blac  Fort,  Hatua,  CeylUk 


.y  Google 


OF  THB  nJBTITnnON. 


1912  Hu.    2  ■DBwHCBar,  J.  T. Auiatant   Engineer  to  Uiban 

Uirtriot  Connoll,  Avdeniihtw. 

T.lia?t  f^li^l  I>ov'i^B-B^AJH.Iiitt.C^.    Chief   EngineeiiDg    Autstont, 

TAMlBll  July  29;  Borangh    EnginWa   Offlc. 

Hnddenfleld. 

1912  Jnljll  'DciOKWOBTH,  W.  Hy.    ..      ..     CooneaOffllceB,  Watford, HorM. 

TAMlIn  jSt  «S}*I>»'™»'.  P-  A.MJn»tO JL  . .     Engineering  AMiatanl,  Borough 
'      ^  BorveyorB       Office,       Weit 

HartlapooL 
1912  Oct.  26  *I>T(B.G Enginser'a  Office,  Town  HftU, 

"fraliill. 

TAMlflU  JoIt  ^}*^"*'  '^-  '"■'  A"M-I"^0.11.      a^  Engineert  Offloe,  Connoil    ' 
TAil!!??^29)"^^°^-A-E-      En^rtog^A»i.tanlto  City 

T*2iwi  JtJy  29}'^"'™"''  *■  ^      '"  PwadiM  Square,  Slieffleld. 

T^TlJ^S;^}**-— '.« lO^^^^t  Avenne.  Harle.. 

-iwian  ^;  iSI'FLBTOHBR.  B.,  A.M.  Inrt.  O.B.   AMlBtaiit     County      Burvcyor. 

TiMl91I  July  29/  WoreeBlerthiw  County  Co^- 

oll.  ■■StoQKll,"  West  Bead, 
BcomsgroTe. 

»«imJ^,Mh<""-J "^8°^"'     ^~"^'»- 

sl89eOcL  211 
Tal9DS  July  23 1'FoanB,  H.  H.       66  BoQtid«ria«  Bead.  Balbam, 

TAMmiJuiyss)  aw. 

T.^flll   T?^;^}'^'"™^!'-^-        Chief   ABBiftant,    P.W.   Engi- 

TAM1911  July  es)  ^^^^  Qf^^  ^^  Tran,w«|i, 

Leetie. 
S1907  Dec.  H| 

U1910  Jan.  22(*FaainM,D Oty   Surveyor's   Offloe,   Town 

TAMim  July  29)  Hall,  Slanoheeter. 

TiMim  J^y  w}  Q^^™"- '-•  ^^  I"*- OB.  123 Boothferry  Eoad,  Goole. 

TiSlmjS^  »)•«"«»'■  ^■«-       ^'feujT  """"''^  ^*^ 

TA^Ml  JalyM}*^*'***'^-^-*-*''-^^^-^-  *    Western    Ganleu,    Ealing 
S1906  Deo.  I5| 

tAlSOSDeo.  B  !*Q<iMMiinH,  W.  H.        ..      ..  Engineering   Assutant,    Town 
TAMI911  July  29J  Hell,  Hofi. 

^^\^  J^5a}'CkwDA0B«,E.J Municipal  Offloe*,  KaneatML 

«  2  Google 


Ix  LIST  07  IBBOOUTB 

DMaotKlMttai 

TAiltlll  jS"*  mI**^**"™' ^- ■* Di»i«ion>18QrT«yM.Shrop«Ure. 

'      '  Wellingfain,  Salop. 

TAl^  M^  |5I'Q00D«LL0W,  tt,   A-BLInrt.  Chief  Bngiiieertoff   AuirtMit, 

Til.1911  July  2b!       *^*=-  "^"^  ^^  Soniport. 

'  HOUW,  Kirmiwghftm 

sl90e  Mbj  261 

TA1908  Jiine25>*OBiTnTHB,H.        Borongh      SorveTor's      Ofioe, 

TAM1911  Jiily2g|  Cr«we. 

TiSim  jS'j  L}**"*"- * lPukfle]dTemoa.Bloiirbridg«. 

TAMlSn  JnW  m}'*^'"'*"''  ^'  *■>'■  I»^  O.B.  14  FumeM  P»A  Eoad.  Bmkiw- 

'      '  la'FurDsw. 


1912  8ept9    'Hamnoxd,  B.  0. Ckmiit;B<MdSDrTeToi'iDeput> 

-  "•  ■     Half,  Wot      ' 


tiShiie 

._«  \  „ „  „  „.  , 

TAlcldtl  Jaly 


*^^^  -"^^fo)  H*w>W8,H.W. Chirf    Enginwdns   AjMUtMt, 

'  nitvTiSiinnanT'anfnM  Rvl>(nl 


at;  Bcgineer'i  OSm,  BrirtoL 

TA^im  j;^y^)'=*="«'-' 2Ban.e.Tenm«,AyT. 

TAMlsn  ^y  m}*^*"""^  ^  ""■       28M«iiaicinBoad,BwitbMiiptoiL 

TAMim  Jifj  m}*"**"^"'  -^ ^'  Mmoherter  Bond.  Bnralej. 

taSi911  Jriy  m}'"*""^  ^ Town  Hall,  ShdBeld, 

el907  Ktt.  2  \*HAZSLTnii,  C.  A.,  A.lLIiut.  Borou^     Bngineet'B     Office. 

TAN191I   July  29)       O.U.  Stepney. 

TiilBU  Juf/y  HMAP.H.,A.M.Inrt.O.B.  ..  16  Muior  Anmne,  GMnMby. 

TA^Ml  J^yi)*^»»°"»""'^'^ *^(L.ffi  GtawS?""    '^"'*^ 

61907  Mar.  2  1  Iwgow. 

TA1908  Apr.  26!»HoDO«.  A.  a City  Burreyor'i Offloo. ShoflWd. 

TAKlSil  JDly29| 


A19TI  Jnoe  10\, 

rANlSll  Jidy  29/ 

O1906  Mar.  8  \ 


TAJI1911  July  29}*^*^""'^ 88  Victoria  Paik  Boad,  Cardiff. 


TASlmy"yL}*=*»*"'»-B-       Town  Hall,  Old 

1912  July  II  •Hoplkt,  8.  F Aniitant  Bnrreyor,  BedweUty 

Urban  DUtriot  Oonnoi],  Glun. 

taSiIu  jSlt»}'^'*™^^-^'^*""^0-^'    Oitr     EnginBorinff     Aniirtant, 
'      '  68  Qnem  Square,  BrialoL 

Olam. 
TAiim  jX  mI'Hoiit,  0.  F.,  AJI.  Inrt.  C.R    74  OMawiok  Boad,  Wert  S«- 
'  wood,BJL 

1911  Deo.  2    *HiniT,J.  0. CStrEngiiNei^Offio^eSQnMn 

6qw«,B(iilaL 


..Google 
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■BilTnufct. 

1912  Jml  18    Hdrtib,  L.  HoL. Amitant  Engineer.   Cit]'    Bn- 

gin«Br'»      Offloe,       Ottawa, 

Canada. 

,^£?5S-,i}-H™»».H-» •iSStt'^''"'  "^ 

TiMl^  J^tmI*^'™™"*^*- Hpringfleld    Brewery,  WoItot- 

».-i?^  ^,  Jol'Hraw",  K.  G.        fl/o   M«m,  Diggle    and   Boo, 

liMlBUJolyaa;  yiwm    Offloi    Hind     HIU 

Street,  Heywood,  Lanes. 

Ti^lffU  JnTlah^"*"'^-^       EngiBBM'*  OBOB.  Urban  D* 

Tinimi  Jniy  aP)  ^^  CmincU,  Barry. 


xJ!K^,^h'»".«-^   "IZS^>.°' '■^'- 


S1905  Jan.  261 
TAM19I1  July  29J 


'Jbuhinos,  W BoTOUgh      GngiDeer'i      Offioe, 

O1907  May  2S| 

TAI908  Sept.   Sl'JOHmoN,  W.  H,     Oi^    Surrejor'a   Office,  Town 

TAiflSll  July  29|  Hall,  Maacheeter. 

1912  Jan.  13 'Jones,  D.  L Eneineering  Araiitaat,  Borough 

Enginecr'B  OfBoe,  Hertliyr. 

««lfln  ^;  mW"™- J- * AMistBnt  Surveyor,  Director  of 

TAK1911  July  29)  ^^^^      jjgpj^      Admiralty. 

72  GraftoD  Road,  East  AotoD, 

W. 

»ASmtS2a}'-''"™^'^*'""      7  Grove  Bead,  Wallaby. 


T^imjS^h-*T.E.N ^tnr^r"'"'""      "*'*■ 

*lol?  ?T  ™l  Keiit,  0.  G.,  A.M.liist.O.B.        Besident   Engineer,    Hanslope 
T41I1911  Jnly  29)  ^^t^^    VioAm.        "Eavena- 

wortli,"      Maiditone     Boad, 
Bo<^eater. 

-.i!Qn''TTJ^Wi™=^J'-  I" Engineering  ABslalaat.  CoimoU 

T4II1911  July  29)  Offloea,  Eeokenbarn. 

1912  Jul*  11  'KiBBT,  S.  J Borough      ETiginear'B      Offloa, 

BaUey. 
S1903  JnneSSI 

TAI909  Feb.  27l*KiiiOHT,  E.  B.        Gty    Enginoer'a    Offloe,    606 

TaMl9Il  July  29J  Givens      Street,       Tonnto, 

el9U3  jQDe2SrEi)0WLEa,G.P.,B.Be.(Eng.)    lt9Ticloria  Street,  S.W. 
TA1I1911  JnlySO;     Lond.,  A.M.  Iiut  C.E. 

„^i|°l^  ?^;  L>I.iK«,  W.  S P.W.D.,     Freetown,      Sierra 

TW.1911  Joly  2b;  j^^^^  y^^^  ^^j^ 

A1909  ?eb.  27\  Lkemb,    L.,    fi.Eng.,    AJtL    Aasiitant  Sogiueer,  Tovn  Hall, 
TAVlSll  July  29/      lutCE.  Great  TarmonOi. 


..Google 


Ixii  LIST  07  ASSOCIATE  MEUBERS 

UUa  of  EUelln) 
■Dd  IVmuftr. 

^imImiS}'!*™."-!' '%'TL""^'£*'?'?Sr 

'      '  trlat  Connml,  Bn«t  Ptwfam, 

West  Siusez. 

TAMian  Ji^29r'^"™""''>^-H- ■■      ••      •■     Borough      Engineer'B      OfBoe, 
'      '  NortbuDpton. 

ol9M  Jiue29| 

TilBlO  Jan.  22f*LBWia,  H.  M '   Victoria  PiM,  Dooglas,  Ide  of 

TU119II  Jul;  29J  Man. 

TiSisn  jS'y  mK™*' H. '^ L.C.O.  19  Charing  OrowBoad. 

1912  Oct,  26  "Lloto,  8.  0. Awtilant  to  Oowttj  Svinjot, 

West  Snanx.     Lewes. 

T«1911  j5y  aa}'^**™' ■*■  ^ Borongh      Enginew-a      Offloa, 

'      '  Northampton. 

19U  Deo.  2    •LooKWOOD.  G,  0 CouDty  Sarrejoi'B  Offloe.  The 

OaMie,  WiDcheatar. 

,.ilS;?S,J5}—"'".". E.^r.jD.p.rt_.tP™, 

Bd.,  HoDg  Kong. 


■taSieSi  yu%  ^W^*"^  A- J-         Borongh     Engineer'.      Offloe, 

'  WhitehaveD. 

taSi911  jS'y29}'^''°°''*"''^-« IS  Obarie*  Stwet.  St.  Jamfl■•^ 

1912  Apr.  27  'MoGlabbav,  J.  8 Town  Hall,  WaUaMy. 

T*il911  f^l'la]  MclBNa«,D City    Englneor-a   Offloe.  01a» 

1912  Feb.  10  'Haomillak,  B.8 Boigh  gurreyOT'i  Offloe,  Clyda- 

0190:1  Jun«25\*H*HN.   K   E.,    B.Bo.,   AM.  Bortragli      Engtneer'i     Offloe, 

TAMl91i  Jnly  29/      Inat.C.E.  Boatliampton. 

Tiil911  JuIjm}  "*^*^-^ District  Offloes,  HamillM. 

TAM1911  jtSv  29}'*'*"'™*' '**'■  ^ Qleneaim,  Arthur  Road,  South- 
ampton. 

tli907  jtmelol**^*^™"'    °-  ^-^  A-M-I°«t  City    Engineer's    Offloe,    Bii- 

Twigil  Jnly29!       °-^  minghan.. 
al906  Deo.  15 1 

TAlSOg  Mar.  27|*1Iatthews,B.  H Chief   Engineering    Aniitant, 

TAMigil  July29|  Urban  District  Council,  Wood 

TAMim  Jmy  29}**^"''«="*''  ^<  -A-M-InstaE.  55  Piccadilly,  Manchester. 

AI909  Sopt.1  I'Uebwnt,   E,   J.,   A. H.  Inst.  Beeident       Engineer,       New 

TA1I191I  July  29/      C.E.  Sewerage  Works,  PriWlew^ 
Bontband. 

ol901  Oct.    19l*w„,_  D  n           .        ™_    .         ,        „_ 

T*Ail9Jl  Jnly29r^^^ Borough      Engineers      Offloe, 

'      '  Birkenhead, 

*mi  JuW  29}  *^™'™^ '■  ** aty   Engineer's  Offloe,   Edin- 

'     '  burgh. 

Digilized  by  Google 


OF  THE   nrSTXTUTlON. 


«1698  Dec.  171 

TA1901  Oct  19>*Hrr<isKm  G.        Wkter  Eitgineer'i  Offloe,  Abei- 

TAM1911  Jolj  29)  deen. 

™'lS  J™  §•""«""•  °- 1-      U.W,d,P«t,prldd. 

T^lmS3j'»i  "»»'"»•*•"■ Olg^Sm..'.  0B1«.   Bdln- 

«iMl»n  Jnly  29)    ''■^■ 

t*jrmiJiily29/  (fiBoe^  OhiSh  End.  Pinoh- 

lay,  N. 

T«imj"yMh"--''-'S'« ff7Glen««Ro^  Sheffield. 

.  -l??t  ?1'  ^i'NiOBOLLa,  B.,  A.M.Iiirt.O.E.    Boiwigh      Engineor'i      Office, 
TAMlSll  Jnly  29)  SonthamptOTi. 

"1^   T''?"5^)*Nn*"™(OAL«.0.  F "Endelllon,"  Bnolianan  Eoad, 

TAMlSll  jDly29J  WttlttlL 

.J'lmSSi)-'"™'' Cn.dlO«c-,D«tr«ri. 

1912  Apr.  27  *Noriun,  J.  W General  Bnginoering  Awirtant, 

Boioagb     Sanejai's     Office, 
Torqiuy. 

,  •'""^■J^i'ODDr.J.B.R.       Bnrineering       AMtetanl       to 

TAIII911  Jnly29/  Oonnty       Sarveyor,       Wert 

Biding.    Bnulford,  Yorka. 

81907  J.iiie20Uoi.L«VAiiT.  H.  B. Lyn  Dene  Villa.  St  Lawrence 

Tiiil911  July  29;  'e,^  TiuBley,  Sheffield. 
B1895  June  271 

TAl9a2  JdIj  10>*OFENBHAir,  J.,  A.HJmtO.B.  EDgiDeerii^    A«ai<tont,    Town 

TAV191I  July  29)  Hall,  Balfiiid. 

1912  Jnne  1     *Obbobne,  H.  J.      Oounoil  Offices,  Bndolph  Boad, 

Buahej,  Heita. 

T^mi  jSvII}'*'**"''''*-**-^*-*'*-      ■■     " The Creeeent, Sutton. Snrrey. 

0/0  Heura.NoitonOriffitluand 
Co.,  St.  Johns,  New  Btnna- 
wi<^,  Canada. 

Antitant  Engineer,  Sewerage 
Department,  Hanicipal 

Building*,  UTerpool. 


..Google 


Ixiv  UST  OP  ASSOCIATE  HBUBEfiS 

Ditf  of  KleaUoo 

TAMinii   T^K  mI'P^^™^  ^     atretford       Diatriot      OonnoU 

TAMlMl  JnljEBJ  pg,^^   Qlj  Twflbixl,  M«n- 

1912  Feb.  10  "Patot,  P.  1 1     StanleV     VillaB,     ArtiUsry 

Roul,  Guildford. 

TiSlWl  jS'v  Jgl'P'""^".  J- 1-       Sewage  Works  Contract,  New 

'      '  townsrda,  Uo.  Down. 

QlWm  JuTie  2Sl*PuBoi,  W.    H.,   A.H.  loaL  Borouicb      Engineer'a      CMBoe, 

TAMlSll  Joly  29/     C.E.  Worthing, 

al904  jQne23\. 

TAMlBU  July  19/ 

01893  Jan.  191 

TAlOOl  Oot  19[*Fkbkinb,  J. BngiDDering  Ataiilut,  Oanncll 

TAMlSll  Jnlj  29]  Honae,  Bbmingbaai. 

taSiBU  J^j  ll]'F*axixi,T-^.A.1LIjUt.0M.  P.  W.  D.,  Hong  Kong. 


JI'Pkabbon,  T.  G Town  H»ll,  Barrow-in-Fmneta. 


O1903  Feb.  211, 


■Pkibott,  K8 Diatriot    EngiD»er,    Ci^    En- 


TAM1911  Jnl»29f  "™*'"''''' uiatnoi    janginMr,    fjnj 

TAHiail  JWy  29J  ginoer-fl  Offloo.  Brirtol. 

TAM1911  Jnly  29)  q„,^  Palmert  Green.  N. 

TA2mit:f,-M}'P««"-W-H-       .EngneeJ.^Dej«tngntL.O.C.. 

TAiS^S'y'P°"^"''=-^      Engin«,ring,A-d.tant,Shang- 

''  hai  BiomcipAlity. 

O1906  Deo.  IS  I 

TA1I191I  Jal;29j*PooL,H Borough      Bnnejoi^t      Offlcu. 

R1912  Jan.  ISJ  SU>ke.on-Trant. 

T^ssryS)*''"-'''' »«Hi  »""""'•  »"»• 

1912  Feb.  10    Pbtde,  J.        ..      Assmstant   Connty  Bond  Sar- 

Toyor,  Queen   Anne   Strtet, 
Dmifermline. 


,.^I^  ^flt  ISi'^^sniON,  a  O- Snireyor'iOffloe.Rnial  Diatriot 

TAMlflU  JulyZflf  CouQoiI,Llohfleld,eta&. 

I9I2  Jan.  IS    Run,  W.  H. KngiDeeTiugAHist&Dt,Borrugh 

Sorreyor^  OfSce,  Dover. 

,r,?^yj.i.}"""».^''- "wss^t.:^ '•'■~' 

„S3s;a--' ^^ft:s. -sS; 

TA^igil  July  29}  """*■" Bnigb  Engineer  Offloe,  P»i>- 

>..i!oi'J   T^wiSI'BiOHAEBBOM,  T.a,A.M.Inil  N69  Rm  de   S>nl>  Luata,  Rio 

TA1.I8II  July  29J      (;  j^  ^  Jftniero,  S.  Amerka. 


..Google 
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Q19M  Hk7  2e),„ 


^^j9Qg  g^.Q  l*BiaBi«unt,  W.  B„  A-HJBBi      EwnnaeTinK   AMiataiit,  Towu 
TAMian  JnlyMl       °-^-  B»D.HoniKj. 

1912  Hftr.  2      AwBLL,  H.  0.        Senior  EuKineerlDg  AMiitant, 

Oorpontdoa    Water    Works, 
CardiK 

'      '  Btreatham  Hill,  S.W. 

1911  Dec  2    'RmawiLLiJ.  T Town  Hall,  Barrow-in-Fnniew. 

1911  Sept  SS  *Bdbd,  W.O OonnoU  Hoiue,  Birmingham. 


'ion  ^  ^|'BlMD«B»ON,IL,A.M.fiut.0.E.    Borongh      Bngioeer-B      Offloe, 
'      '  Eelgblc;. 


TAHIBII  JnlJ  sqI'Sohlund,  W.  T.  8. 


11  Veraham  Boad,   Pliunstead 
Oom[pon>  8,B. 

1912  July  II  *BaiTT,  A.  D Borongh      Bngineer's     OlHce, 

Bamtw-ia-Fameei . 

11X1911  Jriy  2gr^"'"<*">^-  ** fingiDeering     Aaeiatant,     Gity 

'      '  EugioMT'i  Offioe,  York. 

TAM191]  July  asf'SHKLLABD.  I.  F BoTOtigh  Surveyor's  Offloe,  New- 
port, Uon. 
al909  Dm.  |-> 


T*MlBllJaly29;  ° 


iS'BlDPOMR,  B.  L "CarKia    Hall,"  Kent   Sbeet, 

'  Sydney,  N.8.W. 

TJ'mWDry'ih""''-^' Town  Hall,  Sheffield. 

TAM1911  jX  Ml'S^OiMiir,  J Sarreyor-B  Department,  PubUo 

'      '  Offloea,  TedJington. 

1911  Sept  28    Shth,  P.  H.  A Town  Hall,  Leioeater. 

*.wlBit  Jn(^ ^oWmttu,  W.  B gnrreyot'eDepartnieTit.Dirtriot 

TAMiBii  JUiy  a>)  Conncil  Offloea.  Surblton. 
O1908  Dec.    ■• 


TAMleil  July  2BJ 


*8TALir,  F.  a Town  Hall,  Bedford. 


_.,Q,n  w"*  J^I'Btawton.  F.  W.  8.,  A.M.InBt  CoMultiDg  Engineer,  Sheppay 

"9„?T„2B        C.E.  RnnLl    Diatriet   Connoif  10 

TiUlBIl  Jnly  2B)  ^^  Paddook,  Cl.atham. 

TiSimj'd^as}*^*'"'^*' Fullfcrd  Honaa,  Lichfield. 

TA^JIn  JnJjMh'^THAM.A.P TownH»ll,8»lford. 


I  STiFHut,  T.  M DUtriot  Offlre*,  Hamilton. 


A1901  Aug.  22) 
TUtlSll  Jnly  2B; 

TiilSll  JoTy  a}  ^™'"'  ^-  ^ "  ^"^  ^°~*  ^'^^'  Bedford. 

T*«1911  J™/29}'^"~'^** EMtaeer-a  Office.  Town  Hall, 

tJimI  jS^k}"*™'*'**-^ Borough      Engineer-a      Offloe. 


..Google 


LIST  OF  ASSOCIATE   HEUBSB8 


1912  Feb.  10  *&wi>ii>ELU,  I 


1912  Ju.  13    Tatlob,  a.  8.  T.,  A.H.IiisL  Surveyor'!  Offloe,BtualOi«tnet 

CJS.  Ommcil,  Nekth. 

_^'t^Sf;lS}*TATM.R.H.T 3  North    Terraoe,  Gt.   Meok, 

TiMlBll  July  29/  Hoyl»ke.  Cheshire. 

T*ilflll  JnWasI'^*"*"-" Ennineering       AMirtut       to 

TAMiail  JnlyiSJ  Borough   SnrTejor.  HMllng- 

T^mf^l^yw}'^'''^*'**'-''- 9  ^^ehoa*,  Street,  W»1«I1, 

taS1»u!^?,'29}"Th<»'".B W^b]^eg5rt™en,.AdmWty. 

T*il911  July  11}  Thomas,  W.  N.     21  Oorpor»tioi.  0.k^  Notting. 

1911  Dec  2      Thonpsos,  J.  B. PDbliaOffliNa,eoathi>11,Mjddlo- 

al9ll  JnnelOi 

TA11I91I  July  29}*THOimoH,W.H Oity    Eo^Eteer'B   Department, 

B1912  Jan,  13]  OonncliHoiue,  Biiminghun. 

01907  Sept.   7j 

iliim  jSivmK'*"''"® 0*?    Eagbieer-i   DBpartment, 

^1913  J^i^  fs)  <^oa»dl  H««,  Birm[..gl-m. 

TASl911j'u^y29}''^'''"'*--^-* 128   Nottingham   Road,  Mm.. 

T  Jl911  S  m}"^"""' «■  J Heath  Villa,  WlUonhall. 

T^wn^yMW"^"-'-"- ^u!^fE.'°"'"'  ^"° 

^^12?!  JJ^J  ^i'TuLLBT,  G.  W 8  Parliamant    Square,   Edln- 

'      '  borgh. 

1912  Apr.  27    Tubheb,  E.  W Aadatant  to  Snrveyor  of  Hizh- 

ways.  Town  Hall,  Sheffield. 

TiMian  JuW  m}''^""'''"'  ^  ^ ^  ^^^  ^^  Gardeni.  S  .W 


1912  Feb.  10  •TAHa-roHB,  C.  D.  H Palaoe  Chamben,  Paignton. 

TAim'^rSyMh^™""--*- Tejm^  Upper  Street,  I- 

TAiimi"j";29h^^'O.H B.^.^Mce,     P.WJ>.. 

TAMI911  jSy  »}•*"«>•  ^-  ^-  A-M.  In«t  C.B.  42  Field  Boad,  Now  Brighton. 
ol897  June  191 

IA1908  Oct  24l*WEBB,F.        Ainitaot  to  Bwongb  Snrreyor, 

TAIII911  July  29)  CMMh 

Digilized  by  Google 


OP  THE  INSTrTDTIOK. 


TA^mMSy*''™'**-^ ^"^^    BoKlDoer-B      Office, 

alS98  Jan.  19\*Whm,  V.  B.,  Ajko.  H.  Inst  o/o  Tbe  Qte^i  Boutliero  RtiU 

TAN19I1  Jill;  29/      0  Jl.  m;  Oo.,  BoMoa  Aiiot. 

,»IIiMi  ^^■^Soi•W»P,A.S,A.ltIMt.aB...  W»tar   EngineM,  Watorworkt 

TAMlSIl  July  29j  Qjj^j^  J  Hnjwr*  Cwweirt, 
HarrogktH. 

-ti?^  iS'^^I'Wbi'^m.Q-S-.  A-M.lMt  CUet  AwUbint.  Boroagh  En- 

01901  Jane  8  I'Whitktohi),    B.   H^M.Inrt.  Berident    Enrineer,    Derwent 

TAM1911  JiU7  29[      O.G.  BfiBTToir    Woiks,   Dorweot, 
Tift  Bbeffleld. 
Q1902  Not.  8  1 

T419M  Fen.  27)*WiBBnL>T,  J.,  A.AIJiutO.E.  EoginMring  Anlitant,  Hnnioi- 

TAM1911  Jnlj  20|  pal  Offloea,  PlTmanth. 

-tio^  Ta™'?*l*W"'"'™o"-H.  F.,  A.M.I1WL  Senior   Engineering   Awiatant, 

rlilm^rfrMf      ^-^  ^'^-     ^^'^'^      ^'"'•"^^- 


rJimi'jTjZ]"'''^^'^-^ 18^^1odine   Roed,   A«.rle,, 

TJmiJ^yE)''^"^''^**-^- ^Lft^    "    '*"*"''' 

T-SmiSS"^""'*^ ""tw^^S    =*"    ^' 

AiaiO  tfiur.  121  WisHLADi,  T.  W.,  A.H.  Inst  Boroagh      Sorreyor'H     Offloe, 

T.AM1911  Jul;  28/      O.E.  Town  Hall,  BermondBej.B.E. 

,.t\o^  iSitii  Wood,  a,  A.M.InBt-C.E     ..  Ohlet  Sewenm  Aaslitant,  City 

tAMlVll  Joly  a»J  Engineer'e  Office,  Norwich. 

TAMlBU  ^29}*"^**°™*^'''^*^- BOTongh  Siir»eyOT,  Blandford, 

TA^'mi  jSy  m}*"^"™-  ^-  P-        "'  High  Btrort,  PopUt,  a 

— 1'1^1  "i^w  «1'**'»I0"T,  F.  W Beddent      Enginoar'*     Offloo, 

lAMlSll  JoljWJ  g^^^      gj^       likerton, 
Derbyelilre. 

"l??^  VV  SSI'Wmoht,  W.,  A.M.IniLC.E ..  Aslrtant  Snrvoyor,  Munioiptl 

TA1I1911  July  29J  f,^^^  g^jj^  B^j^y 


.y  Google 


TOPOGRAPHICAL  LIST 


MElVfBERS  AND   ASSOCIATE  MEMBERS. 


A,   *ign(fiet  Abboas. 

Af.  ,.  AmioAH  Dtamxn, 

E.  „  EAratSN  DiSTMOT. 

S.E.  „  HoBTa-Ewntai  Dutbiot. 

N.W.  „  Nobth^Wkstbon  DierBior. 

W.H.  „  Wbvt  Hisumd  Dwaaor. 

KH.  „  East  Miduhd  DwTBi<n'. 

B.E.  „  S0DTa-BA8TlSi(  DUTBIOT. 


8.  ligmiftM  Sootbebk  Diimcrr. 
8.W,  „  Sowra-WsBTERK  Dwr. 
lod.       M       Ihduh  Dirmot. 

I.  „  IbUH    DlBTBItTT. 

Met.       „        MnnoFOUTAHDnTRHn, 
Soot.      ^       ScnmBH  Dutbiot. 

WiuB  DuTBioT  (  North). 
(Booth). 


W.N. 


TOWN,  DIBTBIOT. 

Abebdkbn      Boot 

Abbbobh      Boot 

ABERDZiai      Boot 

Abbsoeshsbibb  (County)  ..  Boot 

ABna&vnrMy      W.S. 

ASBBOBLB       W.N. 

ABBBSTOILUr W.S. 

Abinsdoii       S. 

AOOBINOTON N.W. 

AoTOtf E, 

AOTON E. 

Aipncnt  ..        Soot 

AlSBSTA,  CaVADA  A. 

Aldebbhot 8. 

Alexandria A. 

Alixahsria A. 

Alton     8. 

ALTON(Raral)       8. 

Altrihobam N.W. 

Amabu,  Cdkhooc,  N.8.  Walu  ..  A. 

Amvovbr S. 

Abxblit        B.E. 

An!(tiblo  Plain N.E. 

Ahtbim  (Coontf) 1. 

AmiBADAFUBA.  CbTLOH  ..       ..  Illd. 

Abbbuath       Scot 

Abbboatb       Soot 

ABOTixmiHB  (Connty) Boot 

Armagh  (Cuanty) I. 

Abhaoh I. 

AiiNOU) EM. 

ABHBY-SB-LA-Zovoa  (Bural)       „         E.ll. 
Abbtibld,  Nbw  8outh  Walbi..  A. 

AeBroBU B.E. 

Abhfobd  (Rnral) B.E. 

Abbtob-oh-Mkbsbt      N.W. 

AjKTOK-rHDBB-LlNB N.W. 


NAHK 
W,  Dyaok. 
J.  Oindon. 
O.  Hitohell. 
G.  CttWert. 

F.  ManBeeld. 
H.  B.  Joues. 

E.  Whitvdl. 

G.  Wiiuhip. 
W.  J.  NflwICD. 

F.  Sadler. 
J.  A.  Jones. 
H.  InglU. 

a.  B.  Underbill. 

F.  C.  Un-n. 

,     D.E.LIoj(l-I>STiea. 
S.  S.  DavKD. 

G.  B.  Hnrtfroe. 

,    C.  W.  Hrad*le;. 

H.  B,  Brown. 
,  T.  O.  Cndbird. 
.  B.  W.  Ennpp. 
.  A.  J.  WiUett 
..  T.  J.  TroiradaJfc 
,.     J.  H.  Brett. 

A.  H.  NHthMkiebi. 
.     P.  C.  Smith. 

,.     D.  Muwelt. 
,     U.  B.  HcBeth. 

B.  H.  Domwn. 
,.     J.  C.  Boyle. 

R.  E.  Oluke. 
.    8.  Tnrner. 
.     J.  D.  Goodwin. 
.     W.  Terrill. 

„     F.  Hotton. 

..    J.  T.  EanithBW. 


.yGOOgI 


e 


TOFOQBAFHICAL  LIST  OF  miMWir.nH 


TOWN.  DiSTBIOT. 

AiHTrar-mniBB-Lnn     N.W. 

ABHTMi-innirai-LTira N.W. 

AisiKrotn  (Bonl) W.H. 

AuocLAin),  Haw  Zbalads  ....  A. 

AmWKSHAIT N.W. 

AxMUMTIIt 8.W. 

Atlbsbdbt     E. 

Atuebbdbt  (Bnral)      E. 

ATS Soot 

ATBiHiBX  (Ootm^)        Soot 

Atmhibb  Sopia  (Conn^)       ..  Scot. 

BAOcr     N.W. 

Baoof     N.W. 

BaiiVI  wrrs  HKUSOim    ..     ..  N.B. 

Balham Het. 

BU.LTMBNA L 

Bassumi S. 

Basxiho E. 

Bakkuto E. 

BABMOtTTB W.N. 

Bamm B^ 

Babhh S.B. 

BAWWTApLa B.W. 

ButBow-Qi-pDmnH     N.W. 

B*sK>w-in-FcrBNiM     N.W. 

BAKBOw-ia-FcBirEH N.W. 

BAUow-Df-FuBinN N.W. 

BABBow-m-FcnCHB     N.W. 

BAKlOW-rH'FUKXIM N.W. 

Babbow-di-Fvbhw* N.W. 

Bakbowtobd N.W. 

BUBT      W.S. 

Baut W.8. 

Bamt W.B. 

BAsnnr-OK-lBinu.  (Biml)..      ..  N.W. 

Bajtobo  (Bnnl) B.M. 

BAsroBO  (Bnml)  (Highway!)    .,  B.H. 

BAIPraVFOKE B. 

Bath       H.W. 

BiTLMY N.E. 

Batuh N.B. 

Battihu Het 

BAiraBflu Het. 

BATmasu     Het. 

Batvm  IiAKi,  BsnuB  Oouiiau  A. 


NAME. 
,     F.  J.  OiioQ. 

J.  Bowbotlom. 
.     H.  J.  Colebj. 

W.  £.  ptuh. 

W.  CloDgh. 

J.  T.  Dewbnnt 
G.  A.  MUlaid. 
,     W.  H.  Tajriot. 

B.  T.  Stewart 

J.  Tonng. 

A.  Steyeoaon. 

B.Udr. 


W.  H.  Elo«, 

J.  WUmh. 

O.  Glodtiill. 

H.  H.  Foster. 

H.O*Haift. 

N.  H.  DawMm. 

0.  F.  DawtoD.' 

0.  J.  Dawson. 

T.  B.  Pafry. 

O.  B.T<«i«a. 

J.  B.  Cftitledge. 
.  E.  T.  Saooden. 
.     A.B>oe. 

W.  0.  Peiiey. 

J.  A.  Charlea. 

B.  Oddsoo. 

T.  G.  Peanoo. 

J.  T.  Bothwell. 

A.  D.Scott 

Q.  W.  Hewei. 

J.  0.  Pardoe. 

X.  B.  Hinohallff. 

F.  E.  Hybart. 

A.  H,  Honntain. 
,     B.  HayUn. 

.     6.  W.  Hawle;. 

F.  R  Phippa. 
,     A.  Cole*. 
.    U.L.HaU. 

8.  J.  Kiib;. 
,     T.  W.  A.  Bafward. 
.     W.  J.  Dnadeo. 
.     H.  A.  White. 
.    W.  J.  K  Biker. 

B.  F.  Horeomb. 
.    O.  L.  Hamby. 

.    J.A.AngeU. 


..Google 


\xx  TOPOORAFHIOAL  LIST  OF 

TOWN.  DIBTBIOT. 

Bbokmrbui B.K 

Bediobs  (Cotinty)       £. 

BasroBD E. 

BmroBD       ^ E. 

BSDFOBD        B. 

Bbdiokd        E. 

Bedwelltt W.S. 

BWWSLUTY W.S, 

Bbeb       8.W. 

Bn.rAaT I, 

Bbltist L 

Bblfir E.H. 

Bklpeb  (Rural) KM. 

Bevont,  Trakbtajt.    Af, 

BSHWKLL  ASS   FkKHAH                  ..  N.E. 

BiBKEAHSTID  (BdmI)           ..       ..  B. 

Bbuuhebe  <ConDt;) S. 

Bbbmonmct M«t 

Bbbmokdot HeL 

Bbbhosmet Met 

BntwicK  Bast  (Conntj)     ..     ..  Soot. 

BsBwicK-cof-TniD     N.E. 

BvmNAL  Qbebn Het 

Betbrlet       N.E. 

Beteblet  (Bnral) N.E. 

Bbihiij, 8.E. 

Bsxbill S.B. 

Bm.Ei 8.E. 

BiOEi-n,  Kbmt     S.K 

Bl]>DULPH        W.H. 

BlOOLBtWAIlE E. 

BieaLBSWADE  (Bnral) B. 

Bn.LEii[OAT  (Bnral)     E. 

BtHQI.ET N.E. 

BiBESALB         N.W. 

BnsDALB      N.W. 

BntKBHHBAD N.W. 

BlBEBNBBAS N.W. 

BlBEBKBEAD N.W, 

BlBXBNHEAS N.W., 

BlHlUIjaHAlt W.M. 

BmvraoBAU  (Bawen  ftod  BiTen)  W.H. 

Bia>iKaBAU W.U. 

BauiNOSAii W.U. 

BlBHINaHAM W.U. 

BmiiraaHAX W.U. 

BmuKaHAM W.H. 

BiBaDroHAH W.U. 

BiBKIHOIUlI W.M. 

BlBNINaHAK W.H. 

BiBimia&AJi WM. 

VM.       .. 


NAME. 
F.  P.  EindeU. 
W.  H.  Lfflto. 
N.  Oraenihielda. 
J.  H.  Cutle. 
P.  Q.  Stalej. 
O.  E.  Stor;. 
D.  H.Prioe. 
6.  F.  Hopla;. 
J.Ford. 
H.  A.  OnOer. 
H.  F,  Qnllan. 
T.  Fenu. 
B.C.  Gordon. 
D.  P.  HowelU. 
W.  P.  Pattuon. 
H.  N.  HedgM. 
J.  F.  Hnwkiiu. 
a.  J.  AngeL 
T.  W.  WiihUde. 
B.  H.  AadrawB. 

J.  WilBOD. 

K. 


G.  Boll. 

J.  B.  Fothe^ilL 

W.  T.  HowM. 

A.  Cteer. 
S.  Oili«on. 

,  T.  CookriO. 
J.  O.  Jones. 
£.  J.  W.  Lsjlftod. 
H.  Bottomle;. 
J.  MitolieU. 
W.  Nottall. 
C.  Browniidge. 

B.  W.  Johnston. 
W.  Debne;. 

B.  Hiloea. 
H.  E.  Btilgoe. 
E  B.  Savage. 
J.  D.  WttlaoD. 
J.  E,  Willoox. 
H.  BicbaidsiQ. 
J.  £.  PSR. 
A.  B.  Pt>r«ona. 
W.  E.  BoUud. 
0.  K  L««ton. 
H.  W.  Buker. 
W.  H.  Thompaon. 
N.  O.  Tomey. 

,zP:lbyG00glc 


AND  ASBOCU.TE   UEMBEBS   OF  THE  IHSTTTUTION.  Izxi 

TOWN.  DIBTBIOT.  ;                   NAME. 

ButHUJGHAM W.U.  „  ui  ..  E.  B.W.  Butt. 

BnHnaHAH W.M.  ..  iu  ..  T.  W,  Bkyra. 

BttMnieHAK WJ«.  ..  ui  ..  A.  E.  Qxaj. 

Bnomaaui W.H.  ..  ix  ..  H.  B.  Hatbew. 

W.M,  .,  IK  ..  J.  A.  Newman. 

W.M.  ,.  hx  ..  J.  Parkint. 

W.M.  „  AM  ..  W.  C.  RnUa. 

BiMTAix        N.E.  ..  u  ..  T.  H.  HatlBbme, 

Bbhof's  Btobttobd      E.  ,.  m  B.  S.  Boott. 

BnraAM  wirm  NOBSstCK  ..      ,.  N.W.  „  h  ..  T.  Harrop. 

Bi^oXBCioT     N.W.  K  W.Stnbbs. 

BLAOKSom     N.W.  u  ,.  W.  A.  F<ater. 

BLACKBuKf N.W,  ..  ut  ..  L.  D.  Brothera. 

K^cxpooL     N.W.  It  J.S.Brodiu. 

BUCBFOOL  (Water)      N.W.  ..  «  .J.  Cook. 

Blaokwbll  <Riu«1>      E.M.  u  ..  H.  Silcock. 

BUBNATON W.S.  K  ..  E.W.  EdwaidL 

Bi.AMiiTOai> S.W.  ..  AK  ..  P.  0.  WoodbalL 

Blvth N.E  ..  M  .,  B.GrieTM. 

Blvth  AMD  CooKHET  (Rural)   ..  KU.  ..  u  ..  F.  HopUnMm. 

BooNOH g.B.  „  M  ..  O.  A.  Bridget. 

Bolton N.W.  ,.  u  ..  E.  L.  Morgan. 

Boston N.W.  ..  H  J.  Proctor. 

BoLTOH N.W.  ..  AU  ..  W.  Benllej. 

BoKBAT   ..     .      Ind.  ..  H  „  J.  Halt. 

BoMiiAT  (Water) laA.  m  ..  H.  J.  T.  Smith. 

Bombay Ind.  au  ..  G.  B,  Jarman. 

Bo'SEW Soot.  u  J.  Louden, 

BoOTLt N.W.  u  „  B.  J.  Wolfeoden. 

BooTLE N.W.  ..  u  ..  A.  T.  Gooseman. 

BosTon E.H.  ..  u  ..  G.  E.  Clarke. 

BouBHE  (Rnral)  (Higbwaji)  E.H.  ,.  v  ..  T.  Lake. 

Boi:bhuioi;th        B.  ,,  u  ..  F.  W.  Laoej. 

BOUBNUODTH        8.  ..  M  ..  F.  F.  Dolamoro, 

BousNEMODTH        B.  ..  M  ..  W.  H.  Haokenzia 

BocBMKUOOTa       S.  ..  AU  ..  F.  Dankim. 

BOAUFOHD      N.E.  ..  u  ..  J.H.  Cui. 

BKAoroRii      NJ£.  ,.  u  ..  B.  Artniatead. 

BBADTOiu)     N.B.  ..  H  J.  W.  FoBter. 

BaADroBiMDN-ATOii' B.  ..  1I..B.B,  Leea. 

BuooN W.8.  M  ..  H.  LI.  Griffltba. 

Bbkwvshise  (Connty) W.8.  m  .,  W.  L,  Harpur. 

BBaBTroBii E.  ..  v  J.  W.  CrosTord. 

Bhshtfobs     E.  ..  II  N.  Parr. 

Bbeitwood E.  u  A.  J.  HeeaoD. 

Bridswathb B.W.  .,  M  ..  F.  Pair. 

BBmaWAivi  (BnrsI) S.W.  ..  m  ..  W.  A.  Oollina. 

BuDunOTOH  ..     .. , N.E.  ..  u  ..  B.  B.  Mattbevn. 

iT(RnnJ} N.E.  ..  k  ..  B.  Djer. 

N.W.  ..  u  ..  B.Hal>toad. 

BmsBUn  Hiu.      W.M.  ..  h  J.  L.  Uupnr. 

r  Hill W.M.  .,  ah  ..  G.  P,  I)e^. 

Digilized  by  Google 


TOPOORAPmOAl  LIST  OF  HBHBEBS 


TOWN. 
Brmhouii     .,     ,. 
BuOHTON  (Wfttor) 
Bbubahc         ..      .. 


Bbivioi.  ., 
Bbibtol  .. 
BsitTot.  .. 
BnraoL  .. 
Bsmob  .. 
BumoL  .. 

BRIBTOIi  .. 


Bbtfuh  XTgutda   ..     .. 
Bbiwk  Fubt      ..     .. 

Bbbton 

Brohtabd      

Bbocsbtt  Fcbbt 

BBOWHHILia 

BBmum     

BcdKOUBn  Hill  „ 
BcoKiiiaHAK  (Oonntj) .. 

BDEBOS  AlBBfl 
BVIKM  AlBH 

Bcnos  AiBM      ..     .. 
BuLiWAVO,  Bbodhu  .. 

BUBHBUI  

BVRHLBT 

BiraiatT        


BiramiKT  (BdihI)  . 

Bdbhlkt 

BnaiLn        ..     .. 
Bobslbt       ..     „ 


BDBTos-ov-TBm 
bubtov-on-tumt 
Bdbt       

BUBT         


rni 

ITOT 

NAME. 

N.E. 

.     a  S.  Hajwood. 

B.E. 

.    J.Johnrtoo. 

A. 

.     T.Klrk. 

A. 

.     W.  E.  IrviDg. 

a 

.     T.  B.  Tibbkno. 

B. 

.     W.  B.O.Kiewr. 

a 

.     B.  W.  LMhmow. 

8. 

.     F.WOkhi. 

s. 

.    A.  F.  L  ODttaraU. 

f 

.    A.J.  BaiM. 

E 

J.  A.  Wright 

t: 

.     A.  H.  akyptxde. 

If 

.     L.  a  HcEensto. 

f 

.     W.L.  P.Pmlmw. 

e 

..    ut 

.     H.W.  Harding. 

f 

..    ut 

.    H.H.  Howell. 

E 

..      AM 

.     B.  a  Penott 

a 

.    at 

.    J.  a  Hunt. 

Af. 

.    J.D.HilMc. 

ws. 

H.  A.  Olarke. 

Met 

H 

J.  P.  NonlDgton. 

W.M. 

.     J.D.Bmi«. 

Boot 

T.  K.  Boddan. 

WJI. 

.     J.  H.  Shaw. 

W.B. 

.     J.J.  Qtiiik. 

E. 

.    H-Tooley. 

E. 

B.J.Thomaa. 

A. 

m 

.    3.  0.  B17BII8. 

A. 

..      AM 

P.  B.  Well*. 

A. 

L.  6.  Dnnoan. 

Af. 

H 

J.  TonDgei. 

8.W. 

K 

W.  H.  Ohowina. 

N.W. 

.    G.  H.PioklM. 

N.W. 

N.W. 

.        M       . 

J.  T.  LandlsM. 

N.W. 

B.PiitobMd. 

N.W. 

,.      AK 

J.  W,  E.  Brown. 

N.W. 

UI      . 

J.HanfMn. 

N.W. 

.      AK      . 

H.  SntaUffe. 

W.M. 

F.  Bettoor. 

W.M. 

F.  P.  BlHoot. 

W.M. 

Q.T.Ljnw. 

W.M. 

W.  Thompwn. 

N.W. 

T.TaUand. 

N.W. 

N.W. 

J.  A.  BsUh. 

B. 

B.  E.  B7d«r. 

.y  Google 
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TOWN.  DBTBIOT. 

OABBPHIU.T WB. 

0*n»(P.W.D.>     Af. 

Gaibo      Af. 

Oaloutta      Ind. 

OuumnEU. Hat 

Ojuocshb      S.W. 

OunnDaB  (OotiDtr} B. 

Camsbimb     E. 

OAmooK ..  W.M. 

Castebbubt 8.E. 

Cap*  Tows Af. 

OAn  TttWH Af. 

Capb  Town AT. 

OARi>ivr WB. 

Gabditf  (Watei) W.S. 

GAKDin W.8, 

GABum W.S. 

Cabdift WB. 

Oabsot  <WKter) W.S. 

Caklulb N.W. 

Gabublb N.W. 

Cabltoh E.M. 

Gabbabtos W.y. 

CAIMABTOlIBBIBB(Coilntj)  ..        ..  W.N. 

Cabnoustib Soot 

CABTLErOBD N.E. 

Chaddkbtob N.W. 

CteAPBIi-Ba-La-FBITH N.W. 

Chabi)  (Bunl)        B.W. 

Cbatxah BX. 

Cbatba>         S.E. 

Chatbah         8.B. 

Ckbadlb         WM. 

CBEuuroan .»  E. 

GBBJUfOBb  (Konl) E. 

Chbuka Uet. 

Chkuba Met. 

Cbbloba Met. 

Chbuba Mat 

OaXLTBKUAII S. 

Cbxiathham 8. 

GBBUmfHAM S. 

Ohbbitom       8.B. 

Obbbrah.*                                .•  B- 

GSBWtBB  (Gonnty)     N.W. 

OBaMsvm       E. 

Ohbstbb N.W. 

Cbbvtbb N.W. 

E.M. 

K 

H(Siml)     E. 

Gbdtbbbaii S. 


NAME. 

A.  O.  HarpuT, 
0.  C.  Junei. 

.     S.  P.  L.  Pox. 

J.  Hadea. 
.     F.  J.  Slater. 
.    a  D.  Bell, 
.    J.  E.  BlackwaU. 
.     J.  Jnllaii. 

R  Blanchord. 
.  A.  G.  Tnrlej. 
.     T.  W.  Stainthorpe. 

T.  W.  Curnoron. 
.    A.  E.  SiMpe. 
,     W.  Hupnr. 
.     a  H.  Pri««tle;. 
.     W.  H.  HAigh. 

L.  Holden. 
.     D.  S.  WilUaiDi. 
.     H.  0.  Blmmell. 

H.  G.  Hntlii. 
,     W.  W.  B.  HmIow. 
.     J.  0,  Haller. 
.     E.  Hftll. 

£.  EranB. 

P.  SiDclair. 

W.  Green. 
,     L.  M.  Hlndle. 

H.  T  Htighea. 

B,  StophciH. 
,     U.D»y. 

R  L.  Houef. 
.     J.  B.  BmaahBW. 
.     T.  Bibbej. 

P.  T.  HarrisiHi. 

J.  Dewblnrt. 

T.W.  BHiggens. 

W.  R  MasniDK. 

G.  StorgeM. 

P.  Webb. 

J.  S.  PiokeriDK. 

W.  H.  J.  White. 

A.  Mturay-Smith. 

A.  O.  Slierreti. 

P.  C.  Dormer. 

H.  F.  Bnll. 

J.  E.  Sharpe. 

W.  H.  M.  Jonea. 

I.  H.  JODSI. 

V.  SmiUi. 
J.  D.  BUod. 
J.  Daiuk. 
A.  E.  AdBOM. 


D,.n..^byGoogle 
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TOWN.  DISTBIOT. 

OaavtanuM  (Bnral) B. 

Ohuwiok E. 

Chuwiok       B. 

CaiTTAGtnro,  Eastcbm  BiHSAi...  lod. 

Ohobut N.W. 

Chrutohuboh       S. 

CocBOH N.W. 

ClATTON-LB-MOOBI          N.W. 

CLBOEBElTtni N.E. 

Clxbthobpm E.H. 

GiinTHOipn E.H. 

axKt     W.M. 

Ci.nwwi  (Bnial) S. 

Oltdsbatk Soot. 

Ooalthxb     EJI. 

Co«TBBn>aB Scot. 

CooEntNoiiTH  (Bnisl) H.W. 

CooKVomBs E. 

OOLCUBSTBB E. 

CoujanriB B. 

OOLNB       N.W. 

OOLomo,  CiTLON Ind. 

Colombo,  Chloh Ind. 

OoiAMBO,  Cnum Ind. 

CoLOHBO,  Obtlon Ind. 

OoLOHBO,  Gbylon Ind. 

OoLiTTO  Bit W.N. 

OoLvnr  Bat W.N. 

OOHOIATOH      N.W. 

COHOLBTON       N.W. 

OoHsnr N.E. 

CoHWAT  (Bml) WJI, 

CniiK,  Wbbt  (OoDDtj) I. 

Cobb       1. 

OoBHWALL  (Connty)     B.W. 

OoxnwALL  Obmtbai.  (Conntj)  ..  S.W. 

OOBBiTALL  (Ooaut;)     8.W. 

Cowis     S. 

CowBS     8. 

Chbwb N.W. 

Obbwb     .      N.W. 

OBnrr Boot 

Oboneb E. 

Gbotdon        8.B. 

Obotdoh  (Highw«7«) 8.B. 

Cbotsoh  (Bml) S.E. 

Cbotdon  (Bnral)  (HfgbwaTi)     ..  S.E. 

Cbotuoh  (Rnrol) S.E. 

Cbutdoh         S.E. 

Choydoh  (Bni»l) 8,B. 

CoFABCOoon^) Boot 


A.  H,  lAphun. 
E.  WOIli. 
L.  A.  Cooper. 

A.  T.  HoDderion. 
W.  Lei^ 

H.  J.  Farmer. 
W.  B.  Wood. 
A-Dodgeon. 
0.  Lund. 
E.  Boshtim. 
C.  H.  Waithman. 
C.  E.  Ooi. 
W.  J.  Ooode. 
a  8.  HMMitlnn. 
L.  L.  Baldwin. 
C.  Tonng. 
J.  B.  Wilaon. 
W.  H,  SaTago. 
H.  Goodjear. 

E.  A.  SUter 
T.  H.  Hfutlej. 

F.  A.  Uoopar, 

B.  Bkelton. 
0,  L.  Coi. 
H.  B.  Leea. 

C.  H.  Kilmlster 
W.  Jaoea. 

W.  J.  Dnuning. 
B.  Baralam. 
J.  R.  Waltari. 
W.  a  SheU. 
T.  B.  PaiTington. 
B.  W.  F.  Longfleld. 
,     J.  F,  Delany. 

A.  EL  Bionkea. 
W.  J.  Merrett 
O.  Palmer. 

.     J.  W.  WobitOT. 
.     D.  J.  Brown. 

Q.  Baton-Shore. 
.     H.  Grlffltba. 
.     A.  W.  Allison. 

B.  Oroome, 

.     G.F.Carter. 
.    B.  F.  Morgan. 
,    B,  H.  Cliart 
.     J.  &  Killiok. 

B.  Chart. 
.     A.  Bromlf. 
.    A.  Clark. 
.     T.  Allken. 


.y  Google 
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TOWN.  DISTRICT.  NAME. 

Dabtvokd      8.E.  ..      M  ..  T.  E.  Tiffen. 

Dabtkiiid      S.E,  Au  ..  J.  Ifighy. 

Dabthodth  (Water) S.W.  m  ..  W.  G.  Lane. 

DABwn N.W.  ..      H  ..  RW.Smith-SKTJIIe. 

UAvnrrsT       E.  u  ..  J.  B.  WillUtmt. 

Dawlbh  (Watei) S.W.  ..      u  .;  S.F.C.Oburchward. 

Dkal        8,E.  ..      M  ,.  T.  C.  Golder. 

DBLm      [Dd.  u  ..  T.  Salkir^ld. 

Dbfttobd      Het.  u  ..  J.  SnlolUTo. 

Dam  (OoDDtj) E.M.  H  J.  W.  Hnrton. 

DBmr  (OoDnty) E.M.  u  ..  A.  J.  Metcalfe. 

Ombbt     E,M.  ..     M  ..  J.Ward. 

Dbbby     B.M.  ..      u  ..  O.A.ClflWB. 

DiBST E.U.  AM  ..  B.  H.  Bennett. 

Urnmrr        N.E.  .,     am  ..  E.  H.  Whiteford. 

Dbton  (CoDDtf )     S.W.  ..      i>  8.  Ingnun. 

Detoh  (Conutj) B.W.  it  ..  W.  P.  RobiD*in, 

DBwaeuKT       N.E.  m  H.  Deniden. 

DEwaBDBT      N.  E.  M  . .  B.  MaHheir. 

Dumbcbt       N.W.  ..    ah  ..  W.  M..8S. 

DOHOUTBB      ..      N.E.  ..      M  ..  P.  O.  Kirby. 

DoxoAanR  (RnntI)       N.E.  ..      u  ..  W.  B.  Crabtrec. 

DoBUNO S.E.  ..      H  ..  W.  A.  Clem- 

D(»uvo  (Sural) B.E.  „      k  ..  W.  Ra|.le;. 

Di)irai.A8,  Ibli  or  Han  N.W.  v  ..  F.  Cottle 

DocSLAi,  IiLK  or  Mab  (Hlgfa«a)i)     N.W.  ..      m  ..  W.  B.  Ea?. 

DoDOLAi,  IiLi  or  Ham       ..      ..  N.W.  h  ..  A.  D.  Barton. 

DoDULAB,  Iblb  or  Man  N.W.  ah  ..  H.  M.  Levin. 

D(F»BE     S.E.  M  ..  W.  C.  Hawke. 

Dom B.B.  ..     AH  ..  W.  H.  Bean. 

Dom  (Oonnty)     L  ..      k  ..  J.  Heron. 

DBimMLS  (finnti)       N.E.  h  ..  T.  0.  Beaanioni. 

DaOTMDBM     N.W.  ..     K  ..  C.  Hall. 

DnBLw  (Coant;) I,  ..      m  ..  W.  Colleii. 

Dcnus L  H  ..  J.  Q.  OVuIllTHn. 

Ddbub I.  ..      U  H.  J.  Bnckley. 

DuwjK L  ..      H  ..  H.V.  White. 

Dddlh W.H.  ..      H  J.OammaKe. 

OcKiBrmu) N.W.  H  8.  Hagne. 

Ddmbabtov  (Ckinn^) Scot.  u  ..  J.Andrew. 

DoHBARTomHiBm  (Conn^)  ..      ..  Scot  ..      h  ..  A.  Wilson. 

BnitDALK        L  H  H.  Sellare. 

Ddssbb Scot.  ■>'  ..  J.  Thomwin. 

Ddwdr Boot.  ..      H  ..  J.  B.  PatonoD. 

DmrKDiH,  Nbw  Zbalabs  A.  h  W,  D.  H.  McOunlie. 

DmmtRHUHB  (Connty)       ..      ..  Soot.  ..      h  D.  Maolveiizle. 

DDMrBBHLiVB  (Tomi  Planiiing)  Soot.  h  ..  J.  E.  Wilkii. 

DoxHSHLUiB        Bcot.  AM  ..  J.  Pryde. 

Ddhbtablb E.  H  J.  Slevart. 

Dtbham  (Bonl) N.E.  ..      h  ..  n.  GreKsoD. 
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TOWN.  DI8TBI0T. 

EujHe E. 

ElUNO E, 

BiLnra E. 

Bu.nra E. 

EiUBo E. 

EabtBibiibt  Vallet E, 

Eabt  HiM      E. 

Eait  Hah      B. 

Eabt  LomoH,  Cafb  Ooloitt     ..  Al. 

East  Malunq  (Bnnl)       ..      ..  8.E. 

Eabt  MoLBgET      8.E. 

East  Pbbtom      8. 

EIast  REcroRD      B.M. 

Easi' Bktfobd  (Bnral)        .,      ..  B.H. 

Eabt  Smw(Rtwl)      E. 

Eastboubhx S.B. 

EAnvottBNi 3.E. 

Gaotbodbne 8.E. 

BABTBOUBNa B.E. 

blASTWOOD       E.H. 

Ebbw  Vali W-ff. 

EOOLBB N.W. 

EOOLM N.W. 

GimfBDBOH     Scot. 

Edihbubob  (HighwBf) Soot. 

Edinbdiuih     Soot. 

Edinbuboh     Soot. 

BmMBimaH  (Water  of  Ldtli)  Soot 

Edinbohob     Soot. 

Edinbuboh Boot. 

EciMBURaH Scot 

Kdihbuboh Scot. 

Edinbubgh Boot. 

EDUtBCROB       Scot. 

ECDIBUBaB Soot. 

Eduohton      E. 

EDxomoH      B. 

Emin       Boot 

Elthak  Gbkbm Met, 

Enfield E. 

EltnRLD E. 

Bkhibeilleh  (Ooimt;) I. 

EraoM      8.E. 

Epson     8.E. 

Ebdihotom     W.BL 

Ebtos       NJL 

Eton  (Riual) B. 

SroN  (Knml)       E. 

Etebham       W.M. 

lIxiTMH aw. 

EXMOVTH  S.W. 

EZNOCTB  S.W. 


NAMi:. 

0.  Jonee. 
,     W.  B.  HiolcB. 

W.  0.  Billltoo. 

H.  Darbj. 
.     S.  N.  Q]bx. 
.     H.  Torft. 
,     J.Birali. 

A.  T.  Btidgvirater. 

3.  PowelL 

J.  Uushall. 

J.  StsTeiuoii. 

0.  W.  Leuef. 

J.  D.  KenDsdj. 

T.Henry, 

G.  P.  P.  HarrisoD 

A.  E.Presoott. 
J.  B.  Tbu^eraj. 

B.  N.Kmj. 
D.  Bom. 

A.  a  Wheeler. 
T.  J.  Thonu. 

T.  S.  Pioton. 

A.  J.  Prioe, 

A.  H.  Campbell. 

A.  E.  Chrirtio. 
,     A.  S.  BobertaoD. 

W.  H.  Wainwright. 

L.  B.  Buclaj. 

J.  Walker  Smith. 

W.  Bmoa. 

W.  Fcobei. 

J.  Harkaeas. 

J.  G.  Mitchell. 

A.  W.  UoiTlHjn, 
.     G.  W.  Tnlley. 

C.  Brown. 

A.  B.  Liamer, 
,  A.  A.  Tnrriff. 
,     B.  Findlay. 

B.OolliiiB. 
.     J.  T.  BriBOoe. 
.     J.  P.  Bnrkitt 

B.  B.  Oapon. 
H.  B.  L<nigley. 

.     H.  H.  HnmphriM. 
.     C.  McDennid. 
.     B.  Halhun. 
.     A.  Gladwell. 

H.  8.  Harrey. 
.     T.  MoolUing. 
.     S.  Button. 
.    J.  C.  Matthew. 
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NAME. 

D.  Bonnld. 
C.  Muaie. 
J.  S.  Wftlton. 
W.  Butler. 
J,  E.  IlargrenTtig. 
R.  W.  Cam. 
S.  P.  AndrewB, 
3,  GbeBoev. 
H.  Clegg.' 
J.  Oliadwick. 

A.  ForbsH. 
Lt.-Gol.  A.  S.  Jones. 
C.  3.  Jenkin. 
J.  H.  Catohpole. 

E.  H.  Bull. 
W.  S,  Gibson. 
T.  Q.  Nevoomen. 
P.  G.  Killiok. 

B.  J.  CliiTera. 
B.  Etmib. 
A.  E.  Nioholi. 
H.  O.  Jonei. 
H.  T.  Hajne*. 
E.  J.  Bejnolda. 
J.  8.  King. 

T.  C.  JODM. 

E.  M.  Bate. 

F,  W.  Jonee. 
A.  B.  Coupe. 


B.  W.  Pwlter. 

C.  F.  Brown. 
N.  P.  Pattinmn. 
J,  P.  Jonei. 

J.  L.  Redfem. 
G.  A.  PhUIipe. 
E.  C.  Pole. 
T,  NiBliet. 
W.  C.  EastoD. 
J.  R.  Sutberlaad. 
J.  Coolirane. 
B.  T.  HendeieoQ. 

D.  Molniii^B. 
G.  AWea. 

B.  8.  Sinoott. 
R.  Bead. 

E.  W.  A.  Carter. 
B.  FbUlipa. 

W.  P.  JoQts. 
J.  H.  NorrU. 


TOWN. 

DI8TEI0T. 

P*i.t™[    , 

..        Soot 

..        Soot. 

Palkodth      

8.W. 

PiRKBiM         

8. 

8. 

VMtmAM 

B.B. 

Favuuam 

aE. 

Fmitobwohi      

N.E. 

E. 

FSMKT  &tBAT»OED          ..        .. 

E. 

Fwi  (Ooonty)  (HighwaTB) 

Soot. 

FraOBiMPBTMD 

S. 

FiNOHun       

E. 

FUfOBUT           

E. 

FtirOBI.BT        

E. 

Fninm.iT 

B. 

Fdtohut      

B. 

FiBIBUBT 

Met. 

Fijorr     

a 

FLaragHiM  (Connty)    ..     .. 

W.N.       .. 

FOLKurora 

as. 

FoLKEvnnn 

S.E. 

FWEMUTLI,  W.  AoBTaAUA 

A. 

Fbuhn  BABin?r 

E. 

Fbubx  Babxwt 

E. 

PinMIiMT    ,,        ,. 

8.E. 

Ftorrow-mr-aiA     

B. 

Fwrni     

aw. 

EJI.       .. 

OAnrasoBOcaK  CWator) 

E.M.       .. 

QATEBOXiB 

N.E. 

w.a 

OlLLCrOHUI 

as. 

W.S. 

w.a      .. 

Glasgow 

Scot 

GLiBOOw        

Soot. 

Olaboow  (W»tBr) 

.         Boot 

Scot. 

G1.U00W        

Boot. 

QlJ*aow        

Soot 

OLAffrOMBTBT           

aw. 

a 

Oi.occwrEB 

a 

Ouxcnrt* 

a 

a 

QLHtooBiiro 

w^.     .. 

8£. 

G<HJ>  OoAvi 

Af. 

D.ai 


..Google 


Ixxviii 


TOPOGHAPHICAL   LIST  OF  MEMBEKS 


TOWN.  DISTRICT. 

QooLB      N.E. 

GooLE     N.E. 

Gouton N.W. 

GOSFOBTU        N.E. 

G08POBT 8. 

OOSI'DriT    AH 
GUBPOBT    At 

GovAM     Boot. 

Grahqehodth        Soot, 

GOANTHAH        B.M. 

Qbatebehd      S.E. 

GnmsBHD     S.E. 

Gbats  THUBEinn  ..  E. 

Great  YABiforTii B. 

Great  Tarmocth         B. 

Gbsat  Tarhoutb        E. 

Gbsbwook       Boot. 

Qbeihwich Met. 

Grey  Countt,  New  ZaAbAHn   ..  A. 

Gbihbbt E.M. 

Gbusbt E.M. 

OauisBr EM. 

Gdbbhsbt       8. 

GriLDFORD      B.E. 

Gdildfobd S.E. 

GuiLDroBD  (lluralj        8.B. 

Guildfobd     B.U. 

Gdildfobd.  Wm  AvnmuAi   ..  A. 

HjUxhet        Met, 

Hadbah  and  Btahhted  (Burai)  E. 

HAUrAX  (Biinl) N.E. 

Haniltok       Scot. 

Hamilton,  New  Ziai^ahd..  A. 

Bahhebsuith      Hel. 

HAitiiERiiiiTB        lieu 

KtitrtHuiM  (dianty) B. 

HAMP8H11.K  (Oonnty) 8. 

HAnraTEAU            Met. 

Hampstcad    ..             Met. 

Hamftoh         B, 

Haiiftom  Widk E, 

HAtrwBLL        E. 

Hablbdcn B 

Hahbooate  {W»ter)     U.K. 

Uabboit E. 

Habbow E. 

HABLOrODBH N.W. 

HABLIKaSDI N.W. 

UAiTDiai       S.E. 

HAntao*        B.E. 


NAME. 

c. 
J. 

G.  Bndluy. 
Gardner. 

C.  J.  LomM. 

G 

NelaoD. 

H 

H.Fry. 
Frost. 

F 

0.  Hsrvny. 
G.  Holmes 

D 

A.  Dondld. 

W 
F 

Wr[ght. 
T.  G»nt. 

B 

BanndeTS. 

A 

C.  JamaB. 

J 

W.  Oxirill. 

L 
0 

Leeper. 
H.CookriJI. 

W.  D.  Low, 

r. 

P.  Smith. 

J 
H 
J. 

G.  Whjatt 
G.  R  Baiter. 

H.  Heap. 

T.  J.  Gnilbert. 

C 

0.  Hmoo. 

B 
.1 

BDodKT»a>. 
Anatee. 

G 

I.  Payne. 
8.  L.  Bfiina. 

K 
T. 

Bcorgie. 
T.  Watts. 

F 

Gordon. 

W 

H.  Pordie. 

H. 

B.  Sin... 

H 

Hair. 

K 

W.  Lndford. 

W.  J.  Tftylor. 
a.  0.  Lockwood. 

0 

E.  Winter. 

J, 

Wimama. 

H. 

H.  Chamben. 

P 

a. 

Taylor. 

W.  J.  Bamea. 

R 

FiabRT. 

A 

8.WoBt 

J. 

P.  Bennetts 

T.  Ohwiei. 

J, 

1.  Greeo. 

R 

Taylor. 

f 

H.  Paln>ei. 

0 

F.  HUltr. 

.y  Google 
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TOWN.  DI8TEI0T. 

Hatch  Bvd  ..     ..     B. 

Hawiok,  N.B.        Soot 

Hat        W.M. 

Hbdih  Bbidob N.E. 

UxmONDWIEE       N.E. 

Hmn.  HucvTCAii       B. 

HntaL  HuFtTRAD  (Bunl)  E. 

Hkown  (Bonl) E. 

Hbmdon  (Bunl) E. 

-           J)  (Owmty)     W.M. 

W.M.       ., 

D  (Bnial)       W.U. 

8.B. 

B. 

B. 

a     B. 

m  CBigbmjt)  B. 

HbBTOM  AMD  lujWOBTB        ..        ..  B. 

HiTSEAM           N.W. 

HlYWOOD           N.W. 

HmmoT       N.W. 

Hbtwood  (Wfttai) N.W. 

HnvooD  (Wmtei) N.W. 

HtflB  WTOOim      B. 

High  Wtoomm     B. 

EJI. 

B. 

HoBKOi,  Nnr  Zialahd  (Oonn^)  A. 

Houtov Met. 

HouoBM         Met. 

HoLBora        MM. 

HouwoKrar  (BomI) S.W. 

HOLIHHAD      WJf. 

Boaa  Koaa A. 

Hoira  EoHS A. 

Hova  Etna A. 

HoNo  Koire A. 

Hoxa  Koxa A. 

N.E, 

N.B. 

E. 

B. 

B. 

B. 

Hova       B.B. 

Hon      8.E. 

Ho™      aE. 

HowBAB,  Bevoai. Ind. 

HoTUO        N.W. 

UoTum N.W. 

Htnrun       N.W. 


NAMB. 
C.  A.  Woodbridge. 
Chaa.  Bioini. 

A.  E.  Smitli. 

T.  WkddiDgham. 
J.SaviUe. 
W.  B.  Looke. 
T.  H.  Lighbody. 
J.  A.  Webb. 
W.  HoAen. 
a.  H.  Juk. 
J.  Parker. 

B.  B.  Llnjd. 

F.  W.  J.  Palmer. 
J.  H.  JeviHu. 
H.  J.  Ohftpmau. 
T.  Bo«ee. 
B  Ptuty. 
J.  Q.  Cuej, 
H.  Miller. 
J.  B.  Nnttall. 
E.  O.  HuUon. 
.     J.  Di^le. 
J.  8.  Diggle. 
T.  J.  Biuhbrooke. 

A.  L.  Oraat. 

B.  U.  Crump. 
A.  T,  Blood. 


B.  F.  Spaneli. 
.     O.  OatUin. 
.     A.  Graenoell, 

F.  J.  Harria. 

A.  AaqoJtli. 

H.  E.  Qoldsinitfa. 
..     A.  F.  ClmrataiU. 
.     H.  E.  Gdldamith. 
.     J.  T.  LongBtkff. 
.,     T.  L.  PerkiDa. 
,.     W.  E.  WarbortOD. 
.     W.  Sugars. 
..     E.  J.  LowgroTe. 
..  A.  0.  Collia-Adonuou. 
.     W.  8.  Biohmcmd. 
..    8.  F.  B.  Oorter. 
. .     H.  U.  8oott. 


B.  Bannett. 

A.  Hale. 

W.  H.  HaiUand. 

B.  W.  Frwer. 
H.  T.  Tajlor. 
F.  J.  Tbteknj. 


..Google 
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TOWN. 

HUDDSMFIBLD  

HuDDBBiriELD  (Qu)      . . 
HcDDBRSmU)  

Hdddedspiblii       

Bdelta,  Sfaih     

HOLL  

HmioEBroRD  (Bural)  (Higbwaja) 

HtTKTIHODOR  (CoUDtjr)  ..       .. 

Htdb      


NAUK 
.    K.  F.  C«mpbell. 
E.  A.  Human. 
H.  Sntoliffe. 
B.  B.  DooAld. 
W.  T.  Cnrrj. 
A.  E,  White. 
P.  Qa«keIL 
W.  a.  GoldnnLtb. 
W.  S.  Baine. 
II.  J.  Q.  Leete. 
N.  N.  BoK. 
Cbrii.  Junta. 


njKBSBee  (Countj)  (Highwayii)  Boot 


[bli  up  Elt,  Nobtb  (Ooimt]')  . 
Ibli  of  Ely,  South  (Count;)   . 

IP  Thahet  (BuTal)    ..     . 

>p  Wight  (Banl)       ..     . 

IP  WiQBTtRnial) (Highway 


roEAimesBDBa 


H.  Shaw. 

6,  O.  Shepheid. 

O.  H.  Pnnue. 

F.  W.  Wri^t 

T.  H.  Soott 

R.  RobertioD. 

E.  Buokliam. 

B.H.WiDteib(ittam. 

U.  F.  Simpwiii. 

B.  S.  W.  Perkins. 

O.  L.  Battorwortli. 

H.  B.  Cullin. 

L.  A.  Cozens. 

J.  P.  Baiber. 

J,  B.  Cooke. 

P.A.HOU. 

A.  Temon. 


J.  B.  Wdr. 
C  Abnrrov. 
V.  Ingbani. 


Kabaohi        

Ebdab,  MaiiAV  States 

Keiublii       

Ehqblet      

Kbbiial 

ksniltfobth 

Kevbihotoh 

EaNT(Oonnty)      ..     .. 
Kemt  (Connt;)     ..     .. 

Kmwiok 

EnrsBDio     

Ei«  VRUAM  (Bural) 
Kkthbham  (Rnnl) 
Khartouh  City   .. 

KlDDBBMIKaiXB   (BdHlI) 


N.E. 
N.B. 
N.W. 
W.M. 
Met. 


M.  Lea. 

J.  Gorman. 
W.  Fowldi. 
H.  Suniiersnn. 
F.  W.  Oxben;. 
B.  Doiiglaa. 
A  R.  Finch. 
H,  P.  Maybnij, 

F.  B.  Bnok. 
W.  HodgKo. 
T.  B.  Bmith. 
H.  H.  BeuneU. 
H.  A.  Eadtot. 
W.  H.  Mol*»n. 

G.  J.  Shejdieid. 
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TOWN.  DISTBIOT. 

ElUCMNHT  (CoDUtr)         I. 

KlLMAHNOOX Soot 

EiRGSTOir,  Jamaioi      A. 

EJNOBTO'I,  Jaxuoa        A. 

EtMOHTOH-BT-SBA 8.G. 

ElHOROV-OH-TaAlfES S.B. 

KlNtOALDT Soot. 

KiBKomwRiaHT     Scot. 

KlBELAII N.W. 

KuBiEHniB,  N.B Soot 

Kirvrov  Pabi  (Rnrol)       ..      ..  N.K 

Kliptohtum Af. 

KMumpoBorGB N.E. 

KaooNnu),  Obaikib  Enm  Colomt      At 

KRCflBRgDOBP,  TUNBTUL  ..        ..  AT. 

LumiTH         Met 

IiAMBcra        Met 

Lahah  (Conntj) Soot. 

Lamabk  (County)         Boot 

Laxabe  (Cotmt;)        Soot 

Lahaiix  (Couuty)        ^'oot. 

IiAHAKK  CCoanty)         Scot 

IjtxABK  (Conoty) Soot 

Lanabx  <CoDnty) Soot 

LAXaABHiBK  (Ouonty) N.W. 

luUiOAAiBB  (Water)      N.W. 

Lamofort       S.W. 

Lathom  and  Bcbmovob     ..      ..  N.W. 

IiKAiTHaBiiKAn        S.E. 

Lkdbubt        W.M. 

Lmkm      N.E. 

Leeds  (Sewenge) N.E. 

LBHoe     N.E. 

LBKD8      N.E. 

Leek       W.U. 

Leek       W.M. 

LEtCEVTEB  (Comity)      E,M. 

LnoEsiBB       E.H. 

Lnccarxft      E.H. 

1.KI0B8TEB        E.H. 

BE     E.M. 

N.W. 

N.W. 

B. 

IxrrH,N.B. Soot 

Lhtmii  (Oranty) L 

Lkwu S.E. 

Lewibbax      Met 

Lewishaji      Met 

Lktums N.W. 


NAME. 

A.  M.  Burden. 

B.  Blackwood. 
P.E.A.WiUoughby. 

C.  V.  Abraluiiis. 

A.  J.  0»tt 

B.  H.  ClaeaB. 
J.  L.  Lnmsdeo. 
J.  D.  Smith. 
T,  H.  MaxweU. 
J.  B.  Brace. 

F.  Hewitt 

A  a  V.  Bainea. 

B.  B.  WiboD. 

F.  Brown, 

B.  A.  Webetei. 

.     H.  0.  J.  EdwarcU. 
H.  E.  Andenoii. 

W.  L.  DoDglUB. 

W.  A.  Ohapmu. 

D.  MaoBeaii. 

E.  Spittal. 
J.  Watson. 
(3.  E.  Man. 

T.  M.  Stephen. 
.     W.  B.  Sobofield. 

A  O.  Bmdehaw. 

J.  Hathiaon. 
,     T,  BnrrowB. 

S.  B.  Diaka 

B.  G.  Gnmoy. 

W.  T.  LanoBBhira. 

G.  A  Hart 

B.  B.  Holt. 
W.  Dixon. 
H.  P.  Foster. 
W.  E.  Beeohom. 
A.  M.  Sinnuou. 
S.  P.  Pick. 

E.  G.  Mawbey. 
W.  H.  A.  Coort. 

F.  H.  A.  Smith. 

C.  T.  Ganatt 
T.  Hnnler. 
T.  A.  Clara. 

J.  W.  Livenedge. 
J.  E.  Findlny. 
E.  O-N.  Clarke. 
H.  Card. 
E.  Tan  Pntten. 
W.  E.  DaTidge. 
H.  H.  WilkinMO. 


.y  Google 
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TOWN.  DBTBIOT. 

Lmtton E. 

Litton E. 

Lenox E. 

Lkytohstoni        B. 

Lichfield      W.M. 

LlOHFIMLD      W,M. 

LiOHTiELD  (Burkl)        W.H. 

LuKBtOK  (County)      I. 

Lincoln  (HolUud)  (Conut;)  E.U. 

LnooLH  (EeiteToi)  (CoiiD^)    ..  B.H. 

LiNOOLN  (Llndaej)  (Ooimty)      ..  E.H. 

LntooLN E.U. 

LlramiLAHD N.W.        ., 

LlTTLEBOBOHOH        N.W. 

LrrTLBaASproN     S.E. 

LlTEBPOOL         N.W. 

LiVBSPOOL      N.W. 

LiTCBPooL     N.W. 

LirBMEDdB N.EL 

Llahscsno     W.N. 

Lluu'rimani' (Bnral) W.8. 

London  (Cona^) Met 

London  (Ctnmtj) Met. 

LoKDOH  (Oinntf ) Met 

LoNDOH  (Ooan^) Hot 

LomwH  (County) Met 

London  (Coontj) Met. 

London  (County) Met. 

London  (Water) Met 

LoHnoN Met 

London Met. 

London         Met 

LoHDoH Met 

LoNvoH Met. 

London  (Port  oO Met 

London  (Fori  of) Met 

London  (Port  of) Met 

LOHDONDBEIBI  (CoQIlt;)        ....  I. 

Londondbbrt       L 

Long  Eaton E.M, 

Lohoton        W.M, 

LOOOBBOBODOH       B.H. 

LOWIB  BKBnOTON         N.W.         , 

LowiaiorT            E. 

LuoKHOv  (United  ProTlnoee)  Ind. 

Ldulow W.M. 

LUBOAN L 

Lbton     E. 

LUTON      E. 

Ltthav N.W. 

Ltmb  Riou 8.W. 


NAME. 

E.  H.  EtMi. 
W.  Jenningi, 
J.  W.  Trodd. 
L.  W.  Hogbin. 
W.  a  Obaaeellor 

F,  Stanyer. 

C.  O.  RawBtron. 
3,  Honn. 
T.  J.  Penoock. 
W.  B.  FurMT. 
J.  Tljropp. 
B.  A.  MiioBtnir. 
A.  H.  Carter. 
O.  H.  WUd. 
H.  Howud. 
J.  A.  Bradie. 
F.  J.  E.  Gonw»y. 
A.  W.  PantoD. 

A.  Bothera. 

E  P.  BtephenKHi. 

Q.  S.  HorgBD. 

Sir  M.  Fitzmftorice. 

J.  E  Worth. 

H.  W.  Line. 

J.  F.  H&niB. 

B.  H.  Glojoe. 
W,  H.  Piokin. 
F.  Beed. 

W.  B.  Bryan. 

F.  8nmner. 
E.  E.  Pinoh. 

G.  D.  Tmaler. 
T.  H.  Dnnoh. 

C.  Mayne. 

A.  P.  Lambert 

E.  S.  L.  Tinoeut. 

0.  B.  8.  Kiikpatriok. 

C.  L.  Boddis. 
.     U.  A.  BobiiuoD, 
,     W.  A.  Barriton. 

J.  W.  Wardle. 
.  A.  H.  Walkor. 
,     H.  W.  Oonie. 

O.  H.  Hamt^. 

H.  Lane  Brown. 

.     J.  A.  Spreoklcf. 

.     H.  Bhillingtoa. 

.     J.  W.  TomlinKO. 

J.  Aiharat 


.y  Google 
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TOWN.  DISTRICT.                          NAME. 

HicoLMFinj)       N.W.  M  ..  B.  aBaggott. 

BlAOOLmriELD  (Runl) N.W.  ..      m  .  J.  Tborpe. 

Madras A.  m  ..  B.  P.  Blahuda. 

HAafTM..      ..              W.8.  K  ..  a  J.  Harpor. 

Hawtbo        W.8.  . .    AM  ..  W,  H.  Hughea. 

HAmroNS      S.E.  n  T.  F.  Ban  ting. 

lfAii>!iTONB(Rntulj       8.E.  ..      M  ..  T.  A.  Biubridge. 

HAU>n SJS.  u  ..  B.  U.  Jeffea. 

Haldoh         E.  u  ..  T.  B.  tiwidM. 

Haltmbn        W.H.  X  .,  W.  O.  Thorp. 

IfAvnHBVFBK           N.W.  K  ..  T.  D«  O.  Hnde. 

Haiiobmteii N.W.  M  ..  F.  B.  OibbinB. 

HAMCimt^ N.W.  ..      K  O.  FittoD. 

N.W.  ..      M  ..  Altred  M.  Fowler. 

N.W.  M  ..  0.K  Newton. 

UANOBBRnB N.W.  M  J.  Swarbriok. 

MAKCHJWTBa N.W.  M  ..  J.  W.  Wtlea. 

UAHOHnm N.W.  m  ..  J.  P.  WilkinKn. 

N.W.  ..     AV  ..  «.  H.  Bajley. 

N.W.  ..     AH  ..  B.  W.  Booth. 

'    N.W.  AV  ..  D.  FuTDtn. 

Hahchstmr N.W.  AU  H.  HattiDson. 

Mamobibth N.W,  .,    AM  ..  W.  T.  Belfocd. 

UAKOHESTkB N.W.  AH  W.  H.  JollDaOD. 

lUmFiELD     E.H.  m  ..  T.  P.  Calllnge. 

Uakbfibij)      E.H.  AM  J,  A.  Tonge. 

JtAsanxLii  WooDHOUBB  E.H.  M  F.  P.  Oook. 

Masbati        BJ:.  »  ..  E.  A.  BoTg. 

Uaboatk       S-K  x  ..  J.  8.  Sairdoa. 

Hanrr  Habvobooob B.U.  m  ..  U.  O.  Ooalea. 

Mablow E.  ..      M  ,.  T.  N.  W.  WatU. 

Habpu N.W.  ..      M  ..  D.  J.  DiTM. 

Met  H  ..  J.A.P.Waddingtoii. 

Met  n  ..  J.  Gair. 

Hataba,  Cnum Ind.  ..     ah  ..  H.  K.  De  Krotser. 

Matlook       B.M.  ..      M  W.  Jafiey. 

HAXwau/rowir       Boot  ..      u  ..  J.  HoL.  Bowie. 

MsLmtD  (Baral) E.  ..      tt  ..  W.  Carrei. 

Hkltoh  Howbbat       E.H.  v  E  Jmtm, 

Mbbthtb  TvDTiL W.B.  If  T.F.Harvey. 

Ubbtbtr  Ttstil 'W.8,  am  D.L.Jone«. 

McBTOir S.E.  ..      M  ..  G.Jeiram. 

Hbuobovoh ..  N.K  ..      M  ..  G.  F.  Carter 

HiDDBLBvaa,  TaAHavAAL    .,  Af.  ..      M  W.  F.  Onrry. 

MmnLESBROUOH  N.E.  u  S.  E.  Bnrgen. 

UiDDLUEX  (County) E.  x.  ..  H.  T.  Wakelam. 

IliDVUcan (County) E.  ..      v  ..  W.B.  F.  Orooke. 

HroDLMBX  (County) E.  ..     ah  ..  W.  ABhbee. 

MiDi».rroi(     N.W,  h  W.  Welboni. 

MnravBBT  (Bunil) B.B.  U  ..  A,  G.  Oibba. 

HiDSoMBB  NoBKiM        B.W.  M  ..  C.  H.  Bmulerland 

MUMOIMB  NOBTOB        B.W.  M  W,P.  KhL 
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TOWN.  DI8TEI0T. 

UlLHBOW           N.W. 

HlHBHUD         8.W. 

HOHMOUTB       W.8, 

UoHHorTHeHiBX  (Ooimty)   ..     ..  W.S. 

MonBOAMBB N.W. 

Hoiti.BT NJ;. 

HoBunr N.B. 

M0«M.BT N.W. 

MUUELBUBOH,  N3.         fi«Ot 

BlTHTIlMBLirTN       . .        . .                  . .  W.B. 


NAME. 
R.  E.  Jones. 
J.H.Wool8t<>^!^mitlI 
Q.  F.  arimwood. 
W.  Tanner. 
J.  W.  Hipwood. 
W.  E.  Patman. 

F.  Tuiubt. 

R.  H.  UuoUe;. 

G.  lAndale. 

B.  W,  EdwwJH. 


Naibobi,  Diiitibh  Eabt  Afbim..  Af. 

N&HTTQLO  AKD  BUIHA                    ..  W.S. 

N«iTH       W.S. 

NKiTii(Boml)      w.8. 

NiATH ..     ..  w.8. 

Nelbob N.W. 

NiuOM N.W. 

Nblscw  (Water) N.W. 

Nelsok N.W. 

NiLwnr N.W. 

Nwnw N.W. 

NlWB/RNET E. 

N«w  BuoBTOH N.W. 

New  BBUtmnoK A. 

New  Uudin       B.E. 

New  Hills E.H. 

NmrAKK B.H. 

NflWABZ E.H. 

Newabk E.H. 

Newark  (Bnrnl) E.H. 

Newbcbk-oh-Ttxe       N.E. 

Nbwbubt       ..     8. 

Newbcbt       H. 

NnrOASTLE^H-Trak N.E. 

NEWOABTLE-ON-Trm N.R. 

NKWOABTLB-OH-rnrB N.E. 

Nbwnabket B. 

Newpobt,  MON W.S. 

Newfori,  Mon W.S. 

Newqcat        B.W. 

Newbt 1 

Newton  Abbot B.W. 

NEWTON-IV-UlKBBnELI)  (Wat«i)  N.W. 

NSWTOWITABIH        I. 

Nobis  Shiiuw N.B. 

NOBTBAMPTOH          B. 

NoBTOAMPrOE          E. 

NoBraAtiFTON      E. 

NoBIHAMPTtm         E. 

NoBirnDKBEBLun)  (Connty)       ..  N.E. 


J.  F.  DoTidBOD. 

W.  J.  DaTl«B. 
D.  H.  JeukiiiB. 
W.  B.  C.  ThotnM 
A.  H.  V.  Taylur. 
W.  BhMkletoD. 
0.  T.  Copley. 
8,  Whitehwd. 
A,  V.  Cole. 
W.  Hoaer. 
G  E.  Senior. 
C.  Tawtet. 

F.  D.  Ward. 

G.  F.  Palmer. 
G.  W.  Seek. 
W.  C.  Bheanl. 
G.  Sheppard. 
J.  Banndan. 
T.  P.  Frank. 
R.  Oakden. 
T.  Gregory. 

.     8.  J.  L.  Vincent 

O.  8.  Webb. 

W.  J.  Steele. 

J.  E.  Parker. 

H.  W.  Taylor. 

W.  H.  Eley. 
,     a.  Tremelling. 

L  F.  Shelkrd. 

A.  D.  BrapginB. 

a  Blaney. 

0.  D.  White. 

R.  T.  Snrteea. 
.     J.  L.  Feaoook. 

J.  P.  Bpenoer. 
.    A.  Fidler. 
,     H.  B.  E.  Brown. 

A.  B.  Loeob. 

W.  U,  Letharen. 
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NAHB. 

J.  Bkk^. 
A.  E.  Oollina. 
H.  OoUiuB. 
W.  Q.  PoweU. 
a.  Wood. 
E.  P.  HoDle; 
A.  Broim. 
T.  W.  Goidon. 

A.  H.  Elliott 
W.  N.  Thomas 
P.  0.  Cook. 

B.  J.  Qoodncre. 
R.  G.  HoDD. 


J.  Spenoer. 
T.  H.  ShlptoQ. 
J.  H.  BenUe;. 
R.  B.  Holden. 
H.  Holmeo. 
G.  W.  Looe;. 
C.  F.  Hodgson. 
W.  H-OajBon. 
L.  HdL.  Haiiter. 
B.  L.  Biddona. 
W.  H.  White. 
J.  F.  Bichoidsan. 
8.  etalkni. 


E.  B.  B.  Newton. 

J.  GiegsoD. 

C.  O.  Bainea. 

P.  W.  E.  Vautoiie. 

C.  D.  H.  Vaiutoiie. 

J.Lee. 

M.  Beid. 

R.  S.  Anderena. 
Q.  Heaton. 
H.  B.  Cmbb. 
L.  M,  Bell 
0.  a.  May. 
O.  H.  Wail. 
E.I.  Bran*. 
H.  W.  LoQgdin. 
J.  J.  KnewitDbb. 
B.  MoKillop. 
W.  L.  Gibson. 
J.  W.  Walihaw. 
H.  V.  Bnook. 
,     Q.WMtolL 


TOWN. 

DISTRICT. 

NOBIHWICH 

.        N.W. 

NOMIOH 

E. 

HoRwioa .. 

B. 

Kmwioh 

B. 

E. 

..         RM. 

N9TTtHaH«H 

E.H. 

E.M. 

NomHOSAM 

E.M. 

NomiroaAu 

KM. 

KumsATO-j      

W.M. 

NinnATOH      

.        W.M. 

NUITBATDN        

W.M. 

Oakwobth      

N.K 

Oldbcbt 

W.M. 

Oldham   

..       N.W. 

Oldham  

N.W. 

Os«rr 

..        N.E. 

DcwmBi       

W.M. 

OrtiT     

K.B. 

Ottawa 

A. 

A. 

OOTOLB 

E. 

Oxrowi 

8. 

OXIOKD 

S. 

OXPORDSHIBB  (CoDnt;) 

8. 

Paddivotoii 

Met 

Pamhah 

..        H,W. 

PuasToa       

aw. 

Paioktok      

B.W. 

FAlOHTOir          

..         8.W. 

p*'"" 

Scot. 

Pawlw 

..        Scot 

Pairick 

..        Soot 

PUHLH  (Connty) 

Soot 

N.W. 

Pembbouc  Dook 

W.8. 

Pkiabo 

A. 

Pkiam 

A. 

PnuMO 

A. 

PXHABIB 

W.S. 

PW«0"      

S.E, 

PBraiTK 

..        N.W. 

PWtTH       

Soot 

Pebthsuibh,  Wbht  (Comitv) 

..         Soot 

Prbbsobodoh      

PinvBgnELD 

8. 

Pnonm 

E. 

..Google 
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TOPOOB&PHICAL  UST  OF  HEHBERS 


TOWN.  DI8TEI0T. 

Pltkoijth     8.W. 

Pltmodth     B.W. 

Plcmstbad  Ouhmoh Het. 

PoKHDom 8. 

PoIXOUBAwa Soot 

P(»FrABDAWi  (Knial) W.B. 

PoiratPRAOT N.E, 

POHTTCBIDIl W.8. 

POOLI        8,W. 

POFLAB Met 

Popish Het 

Port  Eliz&bith,  South  Aisioa  Af. 

Port  Qi.asoow      8oo(. 

POBTiDOWH l 

POBTHO&WL W.S. 

PoBTUHUD s,yr. 

PUBTUND          aw. 

POBTSI^SI-BT-SaA          S.E. 

Portsmouth  ..            S. 

PWTOIOCTH 8. 

PURKAM,  VlOTOBU          A, 

Pbahrah,  Viotobu     A. 

PuBUTTir W.N. 

pBnrOK N.W. 

Pbmtok N.W. 

Pbbstwich     N,W. 

Fbrobia  {P.W.D.)      Af. 

pRVTOEU  (Draiiwge) Af. 

PEtBTORU  (Water)        Af. 

PCTMET Met. 

PUTKBT Met 

BAHRBOITOli N.W. 

Bakbbcbt  (Bnral)       8. 

BunoATi      S.e. 

Babooon        A. 

Bahoooii       A. 

IUnoooit,  West A. 

BAKTENvrut.       N.W. 

BAwmnTAU.       N.W. 

BKADINa S. 

BlDOAB N.E. 

BiDDinn       W.H. 

RBDItUTH           S.W. 

Bbouta,  Uanada A. 

Bbioats 8.E. 

Rem  FBEWSHiBs  (Coon  tj)      ..  Soot 

Bhohdha         W.8, 

BHOimDA        W.8. 

BlOHMOltD        8.E. 


NAME. 
J.  Paton. 
J.  Wibbarlaj. 
W.  T.  Sohliind. 
E.  W.  iDgainelli. 
D.  Bnrna. 
J.  Moigui. 
J.  E.Piokud. 
a.  L.  Morgan. 
8.  J.  NewmaD. 


W.  P.  Wi»ok. 
A.  8.  BnttarwOTth. 
J.  Mansy. 
W.  Wilxm. 

A.  8.  LUlej. 
P.  H.  Smith. 

B.  8.  Henihaw. 

A.  T.  Allen. 
O.  Cowu. 

B.  J.  Jenkiiu. 
W.Oslder. 

A.  W.  D.  Brown. 
V.  WilkiiMOD. 
J.  8.  Bnllongh. 
H.  Nntta)! 
S.  H.  Morg&ii. 
B.  BobettMD. 
H.  C.  Kirby. 
J.  Biley. 
J.  G.  B«dfotd. 
W.  Wearer, 


..     T.  H.  BeU. 
..     W.  8triokland, 
..    T.  G.  Taylor. 
..     U  P.  ManhalL 

W.  Banoett. 
. .     W.  G.  LougdiD. 
..     J.  JohnaoD. 
..     P.  Holt 
..     B.  H.  H.  Wataon. 
.,     J.  Howoroft 

A,  J.  DicUnaon. 
..     W.  J.  HertMt 
..     B.O.  Wynne  Bobcria. 

K.T.Clayton. 

J.  Mnnay. 

W.  J.  Jonea. 
..    P.  Bead. 
..     J.  H,  Briarley. 

:,a,i,z6dbyG00glc 
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TOWK.  DBTEIOT. 

BlOHWHTO       8.E. 

BtaKMABSWOBTB K 

Eio  SE  Janubo A. 

finoN        N.E. 

BOOSDALB  N.W, 

BOOBDALI         N.W. 

N.W. 

8.E. 

8.E. 

D(Riu»l) E, 

BOMOMifON  (Coimtj) I. 

ROTHIRBAll N.E. 

H(Kii»i)     N.E. 

..      ,.      ..  N.E. 

W.M.       ., 

WJi.        . 

B. 

N.W. 

E. 

RuTLATO  (Oounty)       EM. 

RTTOH-OH-TntB     N.E. 

BAriBOM  Waloeh E. 

Strraom  Waldbn       E. 

St.  AuAin E. 

St.  AvDBKWB Soot. 

St.  Avwtmu.  (Wkler) S.W. 

St.  CAiVAEans,  Ohtaiqo  ..     ..  A. 

St.  HiLEat,  Larob.      N.W. 

St.  Belkm N.W. 

St.  ITW  (Water) S.W. 

St.  Ina  AHD  Rahbat        ..     .,  E. 

St.  Pahokaj        U«t. 

St.  Pahobai  ..  Met. 

Sau         N.W. 

Salmid..     ..  N.W. 

Sauorii N.W. 

Bauord ..  N.W. 

Baubbdrt      S. 

Baktbcbk-kt-thb-Ska N.E, 

Sax  Pki»o Af. 

SAiroomr,  I.  ot  W 8. 

BaAHBOBODSH     N.E. 

SOABBOBOCeB N.E. 

SoABKWOCeH  (Rural) N.E. 

BOCETHORFB E.U. 

Sewdiciwk,  OoLD  Coast     ....  Ar. 

BnwnMLD,  Co.  Dubhah  (BnnJ)  N.E. 

Bblkibx Seot. 

Sbtrcoau EB. 


NAME. 
U.  B.  Orooler. 
A.  Freeman. 
T.  C.  Riobardaon. 
A.  Barlow. 
S.  8.  Piatt 
H.  Yarwood. 
R.  R.  Jonea. 
W.  BAuks. 
C.  Q.  Kent 
H.  T.  Sidwell. 
C.  J.  Hnlvanjr, 

E.  B.  Martin. 

F,  U.  JenkinBOD. 
J.  Son  thwart. 
W.  H.  Breltell. 
W.E.  Roger*. 

.     W.  L.  Carr. 
J.  Wilding. 
W.  B.  Madia. 
J.  Richardaun. 
J.  P.  Dalton. 


A.  H.  Forbea. 
C.  D.  Bright. 
G.  Ford. 

W.  Wataou. 
E.  D.  G)n>T» 

B.  D.  Brown. 

A.  W.  Bradlaj. 
J.  R.  Head. 

B.  Palmer. 

J.  E.  OardelL 
W.  N.  Blair. 
E.  W.  Bwinatead. 
W.  Holt. 
T.  W.  B.  G«nt. 
J.  Opensliaw. 
A.  P.  Btatbam. 
W.  J,  Ooodwjn. 
J.  Draper. 
L  T.  Hawkina. 
L.  G.  DMphm-. 
H.  W.  Smith. 
H.  Biohnnlaan. 
J.  A.  Ive«ou. 

C.  0.  Gmy. 

A.  O.  Whitfeild. 
.    J.  Btonea. 
,    J.Pritty. 

'S.Towlaon. 


0.B 
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TOPOGRAPHICAL    LIST    OF    MEMBERS 


TOWN. 

SHuraou       

Sbanorai      

Shaxklin       

SHvnaU)      

Shdvikui  (Higliwayi) 


D  (Highways) 


T{EllI»l)    ..      .. 

Sbebihoham 

Bhbkwbbcxy  

Sbbofbhibx  (CooDt;)    .. 
BiSBu  Laom      ..     .. 

SiCBKl  Lbohi 

SmaAPOBi      

BiNOAPOBE        

SniQirOBE  (Water) 
SuraAFOBE      

BlNOAPORE  (Wat«) 
SsU.TON-IIf-C^LIVU.lirD 
SSIPTON 

Skiftom  (Rural)    . . 
Bleafobd       

SUAIOBD         

SlX>DQH 


Shau/tborhb.. 
SviTHwiax     .. 
Solihull  (Bnral)  .. 
BoKSBSBT  (Coautj) 

SoDXU   KiBaiEIGTOH 

South  Shiildb     .. 


N.B.         ..     AK 


South  Bhields  (Rural) 
South  Stohbbau  (RumI) 

SOOTHALL  NOBWOOD       .. 
SuCTHALL   NOBWOOD      .. 
SOUTHAHFTON 
BOUTHAMPTOB 
BOVTBAMFTOtr 
SOOTBAMFTOM  . .       .. 

SOUTHAMFTOW 
SODTEAlfRON 
BoDTUAlfntHI 
SODTHAHPTOH 
BODTBAIIFTOII  ..        .. 

BODTHDIMlH-SaA  ..       .. 


KAJfE. 
J.  E.  Needham. 
H.  E.  PoUard. 

E.  0.  Cooper. 
C.  F.  Wike. 
W.  J.  Hadfleld. 
W.  C.  Fenton. 
J.  HawaU. 

A.  C.  Hodge 
8.  H.  XewBome. 

F.  Simnu. 

E.  W.  Turaar. 
H.  E.  OlIevanL 

F.  W.  8.  StaDtoD. 
F.  Hall  Smitb. 
W.  0.  Eddovea. 
A.  T.  Dark. 

A.  B.  Bradvhav. 
W.  S.Lake. 

R.  Peirofl. 

B.  Ball 

F.  K.  VUnh. 
H.  V.  Townsf. 
B.  O.  Willianu. 
W.  P.  Bobingon. 
A-  E.  W.  AUridge. 
A.Rodw^. 
8.  F.  Clare. 
J.Clare. 
W.  W,  Cooper. 
J.Baker. 
J.  W.  Deane. 
A.  HoiksD. 

A.  E.  Currall. 
H.  T.  OliatfflUD. 

B.  G,  Tumor. 
L.  Bdwreue. 

A.  ].  DeDton. 
T.  T.  Baina. 
P.  Healher. 

B.  Brovn. 

J,  B,  Thotogon, 
J.  A.  Orowthei. 
Btr  J.  Lemon. 
H.  J.  WeatOQ. 
J.  H.  Blinid. 
E.  F.  Hatnier. 
E.  E.  Mann. 
W.  H.  Hutera. 
P.  Millar. 
B.  Nicl>oll& 
B.  J.  Elfotd. 
B.  U.  Drar. 

:ed  by  Google 


Ain>  ABS00UTE:HEH6BH8   OF  '  THE  ISl 

TOWN.  DISTWOTJ 

»-Suk B. 

SOUTHOATI tH, 

BOUTUOATB       .,       ^.                 .,  £. 

BomBOAEB EL 

SODTHFOBT       N.W, 

SODTHPDBT N.W. 

SODTUPOBT       N.W. 

BOUTKWABS Met 

Bourn  W10& p.  3.G.' 

BODTBWIOK-OH-WUK N.E. 

BOWEHBT  Bbimi N.EL 

Sr&noBD  (Conntr)  (Uigbira;ra)  .■  W.H. 

Stattobp        WJit. 

Btavpobs       W.M. 

Staiwis E. 

Staikis  (Bnivl) B. 

STALYBamaE N.W. 

Stamtobd       E.U. 

BTBi'irBT Het. 

Btifhst H^ 

Btkfnht                . .  Hfit. 

Btmphbt Met. 

SnTNnio.  Wnr 8.B. 

BriBLCia        Soot. 

SrocxfoST      N.W. 

Stoostobt      N.W, 

&T0CKTOH-OH-TnS            V.E. 

Stooston-ox-Tbiu       N.E. 

Stokb  Newwotoh       Met. 

Stoki  NiWDrOTOH       Mel. 

Btcsx-on-Trrht W.U. 

BroKtoa-Tsm W.H. 

8toihhi-Tb«iit W.M. 

Stoxb-oh-Tbuit W.H. 

Btdkb-on-Tbmvt W.tL 

Stow     W.M. 

BTorBBBn»i W.H. 

W.H. 

W.M. 

SromuKxar B. 

Stbahd Het. 

Stkatvobd     E. 

Stbaitobd     ami)      Woltibton 

(Emal)       B. 

BruivDKD-car-AtoB W.H. 

8TKi.Trou>-<nr-ATini W.H. 

Stbutvam Het 

Stkkatbah  Hnx Het. 

N.W. 
N.W. 

Stbodd S. 
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NAME. 

£.  J.  Ueuaiit 
H.  a  Whitehand 
a  G.  Lawton. 

D.  B.  Bntfaariand. 
B.  Phaiipa. 
B.  P.  Hint 
B.  A.  NeUon. 
H.  Qoodfellov; 

A.  Hanuan. 
a.  W.  Warr. 
W.  B.  TbomtB. 
O.  B.  Wngle^. 

J.  Honour. 

W.  Plant 

W.  BlaokBhsw. 

B.  J.  UaraU. 
Q.  W.  Hiinitintt. 
J.  N.  Whitp. 
F.  B.  Bjinao. 
H.  W.  JunaMm. 
B.  J.  Bebber. 

B.  W.  StulUa. 

C.  A.  Hsieltine. 
F.  Blanghtei-. 
A.  H.  Goadie. 
J.  AtUnaou. 
A.  W.  Ward. 
H.  H.  SjkH. 
O.  C.  MitohelL 
W.  V.  LoTeday. 
A.  W.  Curry. 
H.  A.  Plercy. 
A.  Bnrton. 
J.  B.  Heatli. 
J.  Lobley. 
H.  Pool. 
A.  R.  Bidont 
F.  Woodward. 
W.  Fiddian. 

A.  OrOTe. 
O.  W.  Llugwood. 
H.  W.  Cnbitt 

B.  W.  Burgess. 

A.  E.  Abbott 

B.  Oiion. 
T.  T.  Allen. 
H.  J.  Uarten. 
L.  O.  Boberta. 

E.  Worrall. 
B.  Parker. 

O.  P.  HilDM. 


Google 


TOPOGEAPmCAL   LIST  OV 

TOWN.  DKTRIOT. 

H. 

SorroLK,  Bast  (Oonntj)     ..     ..  E. 

Bomu,  WwT  (Coontf )     ....  B. 

SuHBOBT-ox-THAJin K 

SOKDEBLAim N.E. 

BrHDEiii.Ain)  (Btiral) N.E. 

BOBBTrOH        8.E. 

BUBBITOH         8.B. 

SuBRZi  (Oooutr) BJL 

BoBBn  (Coan^) aE. 

Sdbsei,  East  (Goont;)       ..     „  aE. 

BOBUi,  WuT  (C<mD^)      . .     . .  B.R. 

SuBlsx,  Wnr  (Coniitf)       ..      ..  aE 

SosBKx,  Wmt  (Conn^)      ..     ..  8.E. 

BDTrOH,  SORHKY 8.E. 

Sdttoh,  Sdrbii S.B. 

Sdtton,  Scbrey S.E 

BVTTON,  BVBMT aEI. 

BcrroN  OoLDnKLD       WJf. 

Bdttoh  CoLDniLD      WJU. 

SuTTON-nr-AunTXLD     KM. 

SWADLIMOOTB EM. 

BWANAOE         -,.  8.W. 

BwAMasA W.S. 

Swansea        W.S. 

SWANSBA           WB. 

8wAtraA(Buml) W.B. 

Swnnxoi        S. 

SWUfTON N.W. 

Stdhkt,  Niw  Bocth  Walu    ..  A. 

ftzsxiT,  New  Sooth  WaItH  A. 

Btdnit,  Nvw  South  Walk    ..  A. 


NAME. 

W.  LTMt 

H.  Miller. 
A.  A.  Hnnt 

0.  H.  WUtaker. 
T.  Toong. 
H.  T.  Mather. 
W.  B.  Bmitlt. 
A-DijUnd. 
P.  Qrore. 
r.  J.  Wood. 
H.  W.  Bowen. 
H.  CrinrelL 
S.  0.  Lloyd. 
W.  E.  GiiBTea. 
H.  H.  Cowlijhkw. 
J.  Owen. 
W.  Wfigbt 
W.  A.  H.  GUn7. 

F.  W.  Onm. 
W.  Bnrn. 
T.  Kidd. 

J.  a  Bmior. 

G.  BbU. 

O.  Swulaiek. 
G.H.BaU. 
T.  T.  WUlluni. 
H.  J.  Hmqp. 
H.Bntwule. 


TASCAnvB  (BqhiI)      N.E 

Tadoabthb  (Bnial)  (Hlghwafi) . .  N.E. 

Tauwobtb     W.M, 

Taxwobth  (Bond)      W.M. 

Tanpikld       N.E. 

Tadhton       S,W, 

Ti  EviTi.  New  Zealand  ..     ..  A. 

TEDSDrSTOH E 

Teodihoton E. 

Tehbubt  (Blind) W.U. 

TlWIBHBlJBT B.W. 

Thbtiobd      B. 

TaoBNTON      N.W. 

Thobhtoh  Heath        S.E 

TlLSDRV B. 

Tipton     W.M. 

TiTEBTOK       aw. 

TtTBHToH      aw. 


H.O.  Wood. 
T.  Soott. 

P.  a  O.  Bradahaw. 
H.  J.  Oluaon. 
.    R.Hefllop. 
D.  Edward*. 
L.  Q.  P.  Bpenoer. 
M.  Hiinawonh. 
J.  BkiUmBB. 
B.  W.  JaitIi. 
W.  Bidler. 

W.  JODM. 
H.  Fenton. 
A.H.Qniok. 
a  a:  HiU  Willii. 
W.  H.  Joket. 


..Google 
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TOWN.  DI8TBICT. 

ToBBBHOBT  (Ootmty)  (HighmT*)       Boot 


Tono,  Jtrui       A. 

T(nuo,Ju>AN        A. 

Tono,  Japax       A. 

ToBBBIDaB ..  S.B. 

ToasBiSCT  (Bnid)       B.B. 

TbtnrooKBA,  QraEHsuin)  (Water)  A. 

Toronto A. 

TOWWTO         A. 

ToBFCHVT       aw. 

TOBQUAT         8.W. 

ToBQDAY     aw. 

To^cnrEAM E. 

B. 

N.W. 

Towm W.N. 

TmooMAUB Ind. 

Turn      B. 

Tbowbhdsi S. 

TVL1.AM0SB I. 

ToMBBiiiai  Wblu       B.B. 

TnramMiWKLu      aK 

TunoN N.W. 

TmaamuM B. 

TWKKKKEAM E. 

TWIOKMHRAX B. 

Ttumhat N.W. 

TmiODTB N.E. 

Trwun,  NoBTB  (Ooantr)   ....  1. 

Ttbor^  8oit<n  (Ooontr)    .,     ..  L 


NAME. 
D.  CatUaach. 
J.  A.  Htsp. 
J.  H.  WiltUms. 
B.  Konkabe. 
B.  Hara. 

8.  YoDOmcib). 

.     W.  L.  BfBdluy. 
F.  Harrifl. 
J.CBotB. 
B.  Butler. 
B.  B.  Knight. 
B.  H.  Beaomoni 
H.  A.  Ganett 
J.  W.  Normal] . 
W.  H.  Piwoott. 
H.  F.  Wilkiuibii. 
Ii.  Keu;oa. 
R.  P.  Uorgan. 
O.  A.  Ooomba. 
S.  B.  Qetttnga. 
H.  a.  N.  Ltulej. 
A.  V.  Aahe. 
W.  H.  MaiweU. 
W.  Q.  Orou. 
T.  LaithwBJt«. 

9.  W.  Peaiw. 
a.  B.  Klug. 
A.  WIntle. 
F.  B.  Jonea. 
J.  F.  SmUlie. 
P.  J.  Ljnain. 
J.  W.  Lmbody. 


1TirrATA,CAn  Otajomt       ..     ..  Af. 

Vrm'SomwoOD B.B. 

UKwroM        N.W. 

Uttcovtmb  WjC. 

UzBKmas  (Bval)        E. 

TfTWiTft^i      -  B. 

TAaaoffTMB,  BmiBH  CoLnuu  A. 

TsBixoB a 

D  (Coontr) N.B. 

N.B. 

s<Biinl)      N.B. 

NA 

N.W. 

WuuaiT     N.W. 


J.  B.  Hadfleld. 
J.  W.  Harrbon. 
E.  BiikB. 
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TOPOGHAPHICAL  LIST  OF  MBMBEES. 


TOWN.  DI8TB10T. 

WlLLABBT        N.W. 

W1.UIBB B.E. 

Wauull        ..      .       W.M. 

Walsall  (Boial)         W.M. 

Walsall       W.M. 

Walbau,       W.M. 

WALBAtL          W.M. 

Waltbah  Cbms £. 

Valtbavstow       &. 

VtajrBMtrrov       E. 

WAIiTHAUIiTOW          B. 

Walton-oh-Thaku     8.B. 

Wawmwobth Met. 

Wastabe  (Bnnl) S. 

Wabb      B. 

WAWnnvB 8. 

WABBtnercm N^W. 

WABWiOKBsni  (Ooont;)  W.M. 

Watkbfobv  (Connt;) L 

Watbkloo      N.W. 

Watpobd        E. 

Wattohd        B, 

Watfobo        E. 

Waih-dpoh-Dbabhb N.B. 

WKALD9F0BS B. 

WlLLINaBOBODVB E. 

WiLLiiiaT«N,  Niw  Zkalabd  a. 

Wkllinoton,  Balot W.M. 

WlHBLKI             B. 

Wnr  BBOMmoH WJI. 

West  Bbomwhm W.U. 

WuT  Habtlefool       N.B. 

Wwr  Habtlcfool       Ji  ,E. 

WwT  Haktlbfool      N.E. 

WSBT  NOBWOOD 8.E. 

WHTNl^n«B        Met. 

WEamraiTBit        Met. 

WmidiivTBB        Met. 

WnrNDTBTiB        Mat. 

VMrmiorFaB        Uet. 

WuTKnmrBB        Met. 

Met. 

Met.     ■ 

WnmiiraTaB       Met 

WmmifBTBB       Met. 

Webthiksteb        Met 

WzauBMnvt       Met. 

WESTMurariB       Met. 

WasTHiHvm         Met 

WBSTmHBTBB        Met. 

WwroH-BUPB»-HABit B.W. 


NAME. 

.  J.  S.  McGli>«h&o, 

.  B.  W.  Barker. 

.  J.  Taylor. 

.  W.  P.  Tuung. 

..  0.  F.  Nishtingale 

.  G.  W.  Teaadsle. 

.  Q.  Dyke. 

..  W.  G  HoUeimj. 

,.  E.Morlej. 

.  a.W.Hdniee. 

J.  Neave. 

..  R.  Wild*. 

..  P.  Dodd. 

..  J.  W.  Hmto. 

,.  H.  F.  Hill, 

..  0.  H.  LKWtOD. 

..  A.  M.  Eer, 

..  J.  WiUmoL 

..  W.  B.  L.  Dann. 

..  F.  S.  Tktea. 

..  D.  WatetbooBe. 
W.  W.  Hewnun. 

.  W.  Hy.  Dnekwortlk. 

.  J.H.Diew. 

,.  H.  Walker. 

..  E.  T.  Hurimi. 

.  B.  S.  Boonthvaile. 

..  W.  J.  Ooode. 

..  C.  B.  W.  GhapDoui. 

A.  D.  Grafttorex. 

..  D.EUiaon. 

..  N.  F.  Dannu. 

..  E.  J.  Miles. 

..  P.  Dnrkln. 

..  O.F.  Hmt 

H.  P.  BonlDoia. 

.  C  DoQsoombe. 

..  B.  B.  BUuw-ClftA. 

.  B.  J.  Kloook. 

.  0.  Obamben  Umith. 

,.  L.  J.  Volt 

.  BiiA.  R.  BlDDte. 

..  <A.TMitd«. 

,.  T.  J.  Hoaa-Fk>*OT. 

..  R.  Blakeway-PliilliiM. 

..  0.  CODDOT. 

..  H.  M.  da  OolTiUe. 

..  G.  P.  Enowke. 

.  K.  O.  MMDonald. 
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TOPOGRAPHIOiL   LIST   OF    MBMBER8. 

TOWN.  DKTBIOT. 

Wktmodtb B.W. 

WlUTCBDBOB W.U. 

WxnrnoAtwK N,W. 

Whitbbatbn N.W. 

WatTBHATn N.W. 

Wamn  axd  Hchiuutoh  N.B. 

WioKunr       I. 

VfutWEM N.W. 

WranoK  Hasha B.H. 

WioTOw  (Buml) N.W. 

Whjahbuj. W.H. 

WiLLDraiu, W.U. 

E. 

N.W. 

Wnm(Ctoaii^) 8. 

WIMBI.IDOH 8.B. 

iROBonl) a 

N.W.       ., 

WixMcn 8. 

WmnoioM N.W. 

WxTHiBvnni N.W. 

N,W. 

a 

WoLTKUUfPTOV W.M,    ■ 

WoLnaBJunvai W.M, 

WOLTaBBAMPTCnr W.U. 

WOLTIB&AKPMni W.U. 

WOLTIBBAMPTOI W.M. 

Wood  OBiaH       E. 

Woon  Obbh        E. 

Wcxnmui  Ganx       B. 

WooDfOH)  GsEni       B. 

WOODKAIX  Bp«      E. 

WooLwioB      Uat. 

WoMwrm  (County) W.U. 

W.M.       .. 

W.M.       .. 

W.M.      .. 

WoBCBRBR  (Conntr) W.H. 

WoROMTiB  (Connt;)  (Highmya)  W.U. 

WoBKDraroN N.W. 

Wmowp        BU. 

WoKTHna      S.E. 

Wonana      aE. 

W(nrLn<Bana) N.E. 

WnZHAH       WJt.        .. 

Wmxbam  {Enral)        WJ*. 

M(Btinl)       W.N. 

t,  C4«  CouaXT  (Water)  Af. 


xom 

NAME. 
W.  B.  HoTgan. 
M.  Sowdeo. 

E.  E.  Stiren. 
W.  H.  B«awfaik. 
A.  J.  McAid. 
A.  J.  BotUMlL 
J.  Panaing. 
J.  B.  SiiMiUr. 
W.  O.  J.  OIbA. 
T.  B.  Simmoiu. 
T.  E.  FelJoir*. 
H.  J.  Tcnka. 
0. 0.  Bobwn. 

A.  B.  OutmighL 
J.  Georgo-PowelL 

F.  WiUdnacm. 
W.  T.  AndenOB. 
G.B.  Cuter. 
O.  KHinM. 

E.  A.  BtioUaBd. 
K  E.  Bwlow. 

0.  H«llawell. 

1.  Canliffa. 

B.  0.  Swiodella. 

C.  W.  Uarka. 
a.  Gnert. 

F.  G.  Beanmont 
B.  B.  W.  BwriagtoQ. 
B.  E.  W.  Berrington. 
W.  A.  Hntohingi. 
C.H,  Crosford. 
B.  H.  UattlwwB. 


L.J.E 

E.  E.  T.  BoltML 
J.  B.  Dixon. 
0.  P.  OvUiiigi. 
T.Oalok. 
B.  Minon. 


F.  Bobnta. 
W.  H.  Peaioe. 

G.  E.B 


J.P.I 

J.  H.  Edwaida. 
H.U.LMleU. 
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XCIV                        TOPOOBAPHICAL  LIST  OF  HXUBERS. 

TOWN.  DI8TBI0T.                        NAME. 

Tbotu.  (Runl)     B.W.  h  L.  Capleo. 

Tbotil B.W.  H  ..  P.  W.  HttrriMU. 

ToBK      N.E.  H  ..  B.  E.  Jenklni. 

YoBK      N.B.  ..      K  ..  F.W.Spnrr. 

Tom      N.B.  M  ..  0.  Triffltt. 

YoBx       N.E.  ui  ..  B.  H.  Oomoiu. 

ToBX      N.B.  ..     AK  ..  S.H.BBniM. 

ToBS       N.E1.  ..     AH  ..  G.  A.BsUu(l. 

VoRsgHtBi,  East  Biddib  ..     ..  N.B.  ..      m  ..  A.  Beanmont. 

ToBzsaiBa,  NoBTH  BmiN«  (Comty)    N.E.  .,      u  ..  9f.  Gr.Brjviug. 

ToBxsaiu,  WWT  EnHSa  ..     ..  N.B.  ..    ah  ..  J.  R.  B.  Oddy. 
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MEMBERS  OF  THE  BOAD  SURVEYORS' 

ASSOCIATION  OF  SCOTLAND 

AFFILIATED   TO   THE   INSTITUTION. 

tMtt  of  ElMtlOD. 

1012  Jen.   I      ALLis,].       CoDntjrRoadBnrrejor.HniitleT. 

Atkihbov,  T.  B. Oountj  Boad  SunoyoT,  Etul- 

atoo,  berwickthin. 

BALUXTDra,  V CoQntT  Ba«d  SarreTor,  Lanrb- 

ton,  Falkirk. 

Babtu,J Oonnly  Bo«l  finrreyor,  Selkirk. 

Bmll,  W.        Ooontj   Bood  SnrToyor,  Aber- 

feldy. 

Oallin,  B.     OoantyBoadSiuTeyor,  Dunoon. 

Caubn,  T. Oonnty   Boad   Smreyor,   Had- 

dington. 

Clabkm,  F Ooun^  Boad  Hnrveyor,  Dnnbkr. 

Clattoh,  a.  H Conoly  Boad  HnrToyor,  Abojne, 

Abmdeenibiie. 

Gox,  D.  B.      County  Boad  Snrreyor,  Stirling. 

CMiJt,  P.  HoF.      County  Boad  Snrreyor,  Nairn. 


DovALCMir,  O Oonn^  Boad   SnTveyoi.   Kirk- 

DBDioicaiD,  B.       Conntr  Boad  BurreyoT,    Faii- 

fliHPaidBy. 

EUMXfIT,  W. 


OmaoN,  W.  S. Coonty  Uoed  Smreyoi,  Stran- 

QoovwJLUM,  A.     County  Boad  Stureyor,  BreobiD. 

OooDwiLUB.T.     ..     ..     ..    CoQu^    Boad    Snrreyor,    8t 

Andrawi. 

QKAHAif ,  W.  B. County  B«ad  Borveyor,  Hawiok. 

Okamt,  A.H Conn^   Boad  SnTT«yor,  Kin- 

gnnle. 


Ooooly  Boad  Somjor,  Dom- 

friea. 
Conntr  Bead  Snrreyot,  Ding- 
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LIST   OF   AFFILIATED    MEMBERS. 


KiBtti.tTm,  J Cotmty  BcMd  Surrejor,  Onnii- 

toD  VUla,  Eirknewton.  Hid 
Lothian. 

KiKKptTBtOK,  J OoQiitj  Road  SnmyaT,  Dana. 


Luro,  J Oountjr   Boad    Banejor,    Eil- 

manioak. 
Lapbam,  J.  D.      Conatv  RomI  Bafrejor.  Linlith- 


HoBain,  W Conntf  Boad  Surveior,  Gslai. 

MiTQbioob,  J.  M CoontyEoftdSnrTeyor,  Domooh, 

Butbeiland, 

MaoKkmeib,  J County  Boad  Barveyor,  Fortrae. 

Maokihcwu,  0.  J.  U Gounly  Boad    Surreyor,    Fort 


Haobab,  E CoaDty  Boad  Bmreyor,  Oban. 


Patrbkoi,  B. CavatyRoadSDTTByoT.BeatlMik, 

LoMeibie. 


BAKEiH.J.fl County  Boad  Surreyor,  Thtvn- 

hill,  Dnoifriet. 
BoBBiD.  H County    Boad  Surveyor,   Wig- 

RoBB,  J County  Boad   Surveyor,  Edin- 

BoBUTov,  A County  Road  Surveyor,  Crieff. 

RoBBBTOH,  J.  B County  Road  Purveyor,  Down- 

field,  Dundee. 
BoBEBmos,  D County  Boad  Burveyor.  Alfbrd, 

AtMrdeenahire. 
Boss,  D. County  Road  Sarreyor,  Eirrie- 


SooTT,  J County  Boad  Snrreyor,  Perth. 

SHiEnre,  D llistriot    Surveyor,   Fakenham. 

Xorfolk. 

Btobbab,  J County  Boad  Survoyor,  Subur- 
ban Dlalrict,  Edinburfli, 


Wtuj^O County  Road  Sarreyor.  Blair- 

Wtlub,  W (^unty Roadt^urveyor.ljerwiok. 
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STUDENTS. 


1912  JnlT  11     Aduimii,  B.  A Town  Hail,  Chuwiok,  W. 

1912  Apr.  27    Abebt,  A.  W I     HenoKft     Street,    Slough, 

Bnoka. 

1912  Apr-  27    BuBOP,  H.  P MnniaipaJ  Buildingi,  TanntoD. 

1912  Oct.  2G    Blmbi^t.  B 185  ElOott  Street.  Tj-ldedej. 

1911  Oct   21     BowHN,  J.  ^. ..     2  Oldbnr;  Koful,  Greets  Qroeo, 

Weet  Bmmwioh. 

1912  Oct.  26    BUDLET,  H.  E Tile  LaoreU,  Merninan'a  Hill, 

Woroester. 

1911  Oct   21    Bbtu,  B.  C Clupel    Hoiue,    West    Street, 

Bonnie,  Linos. 

1912  Mar.  2      Cbutoler,  G,  W Bonragh      Sjovejor's      Offloe, 

TewkeBbar;. 

1911  Deo.  2      CbmtekfidJ).  B.  P Town  Hall,  Alton,  Hants. 

1912  Apr.  27    Ci.4RKE,Q.J AMUtaiit  Snrveyor,  Drban  DIb- 

triot  Connoil,  Bpgoni,  Surrey. 
I912  9ept.9      CLini,  A Snrreyoc'sAjiBiBtant.UrbatiDu- 

trict  Oouaoil,  MezbornUKli. 
1911Jni.el      C(BTnsa,W.A.     Gas  Works.  HavBrhill. 

1912  Apr.  27    Doxn,  H.  M 93  Bnmfind  Street  ChorltonHjn- 

Hener,  MancheHtei. 

1911  Oct.  21    F1TOH.J.  T Cig  Gngineer'i  Office.  Connoil 

Home,  Birmingham. 

1911  Oct   21     Flood,  A 88  DeuBfleld  Bead,  Well  Hall, 

EHham,  S.E. 

1912  June  I       Guth.HS.    ' Snrrejor's       Offloo,       Willes- 

borongb,  Ashfbid,  Keat 

1912  Jan.  13    Habdu,  K S7  Bradford   Boad.  Ot  Lover, 

Bolton. 
1911  Oct   21     HuBLVDiE,  W.  S.  T.     -.      ..     Buck  Houw,  Amworth,  Notts. 

1911  Oot  21     Huu,C.H.B. St  Peter's  Vioaiage,  Williton, 

Tannlon. 

1912  8ept9      Hill.  J.  W. a^  Sarrajor't  OtOoe,  Wake- 

1913  Jnl7  11    HoMtn,  O.  F.       50  Monks  Boad,  Lintnln. 

1911  Oct  21    HOLDBN,  F.  H.      26     BoMaU    Bowl,    Aiudell, 

I^Ukam. 
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LIST   OF  STUDENTS. 


1912  Feb.  10    [Mm,  L.  B Town  HftU,  Sndbtur,  SnIEilk. 

1012  Jul  13    Ezbsuw,  Gtlbebt      ..      ..     StFillMU,BndftmlBoMl,BTig- 
1912  Sept.  9      Ebbshaw,  O 75  Skerton  Boad,  Old  TnBtiri. 

1012  Jao,  13    LmuiBBATEB,H "New    Zealand,"   Bridg^^, 

BotherhUD. 

1911  Deo.  2      HuOH,  B lis  Stirling  Street,  Orinubj. 

1912  Jan.  13    Moitlk,  E.  8 Borongli      Enfinear'a      Offloe, 

Town  Hall,  Lnton. 

1911  Deo.  2      NoBTH,  B.  W 25  Culloit  Bottd,  Vatktop. 

1911  Oct.  21     Pain,  W.  B. 73  Penfold  Bosd,  Folkeatone. 

1912  Apr.  27    1*100017,  A.  P Town  HaU.  Stoke  Newingtoo. 

1911  Oct.  21    PoirBFOBD,0 "Tlie   Liniea,"    Ezetei  Bead, 

Eimontfa. 
1911  Dec  2      Prisoivit.  E. "CaTeDduh   Hoom,"  Eirkdale 

Lane,  Leigh,  Lama. 
1911  Oot.  21    Pbiob,W.H Sewerage  EngineeT'B  Offloe,  Ot. 

George  Street,  Leeds. 

10I2Jiiiiel      Shi.w,J.S. Borough     Engiueer'a      Offloe, 

Wrexham. 
1911  Dm.  3      STABLna,  L.  H "  Bertou,"  St.  Cicee,  CunhMn, 

1911  Deo.  2      BTMPBsra,  F.  B.  J.        ..      ..     Coimoil  Offloes,  Bognor,  HuaaeL 

1912  Bept  9      T&TLOB,  B.  W Nelson  Terraoe,  UnioMD  Boad, 

Portsmouth. 

1912  Feb.  10    Thokbon,  C.  B 28  GreenhiU    Bood.    Mowler. 

Blrmiagham. 

1911  Oot   21     TOLFDTT,  H.  Bt  O "Deepdene,"  Brockhill  Boad, 

Bftltwood,  Beat 

1912  Jolr  1 1     WALEWt,  W.  A 94  Hi^  Btreet,  Oradle;  Heath, 
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COMMITTEES  OF  THE  COUNCIL,  1912-1913. 


GENERAL  PURPOSES. 

Chairman!  J. 

Patten  B&rbsr 

Heean. 

Barber 

J.  S.  Brodie 

Hayward 

Wakelam 

Blair 

Coakrill 

MonldiDR 

Wike 

J.  A.8tDd 

e       Harpni 

PreMott 

Winter 
STAHOAROtSATION. 

FINANCE. 

PARLIAHENTAirr. 

TOM  PUtNNINS. 

CluUrmm: 

Ctefrman.- 

a.^, 

autfrman: 

T.  W,  A.  H»yw«id 

A.  D.  Gwfttowi 

J.  W.  OookriU 

E.  J.  Elfbrd 

G.V  Carter 

m1^ 

IS^n, 

K^. 

J.  S.  Brodie 

J.  S.  Brodie 

J.  A.  Brodie 

Bryoe 

J.  B.  Brodie 

H^ 

Carter 

Cumpbell 

Uwber 

ColliiiB 

Carter 

Campbell 

J.  S.  Brodie 

H«yw»rd 

Colliiu 

Cookrill 

Carter 

Luicuhire 

Greototei 

Colliw 

Maybnry 

Harpnr 

Harpur 

HaTir 

ProKott 

Uaywarl 

BedferD 

Martin 

Martin 

MartiD 

is.' 

Bedfem 

Hattheoa 

PatoD 

WOeUm 

Moulding 

Soorgie 

Wntw 

Paten 

Wike 

Phillips 

Winter 

Redtein 
Wike 

E.  J.  Eftord 

R  B.  B.  Newton 

^ ^    __ 

,^___^__ 

F,  W.  Peatce 

TMimMS. 

CONSTITUTION. 

MAIH. 

NEW  OFFICES. 

Oafrwan. 

OhttiTman: 

Ohaiman: 

Cb»-n»<i».- 

W.  Hupur 

A.  H.  Campliell 

H.  T.  Wakelam 

G,  F.  Carter 

Hcnra. 

U^. 

JtZ^TS. 

Hewmi. 

J.  8.  Bradie 

U»rber 

3.  A.  Brodie 

Barber 

BrawDridge 

Blaii 

Campbell 

Carter 

CockriU 

OampbeU 

Hayward 

CdliBB 

Carter 

Hayward 

Maybnr, 

Qietbnex 

ColliDB 

Hooley 

Presoott 

Bftrpur 

Oraatorei 

Martin 

Soorgie 

Maybnrj 

Wakelam 

Mutin 

Pieaoott 

Moildlng 

Winter 

Soorgie 

Paton 

a 

Stilgoe 

Phiilipi 

Pre«>Jtt 

Wtkekm 

Wakelam 

Bedfern 

Wike 

Wakelam 
Wike 

J.Boott 
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THE  INSTITUTION  OF  MUNICIPAL  AND 
COUNTY  ENGINEERS. 


ANNUAL  MEETING  AT   WEST 
BROMWICH. 

July  6,  6,  7,  and  8, 1911. 

ITcld  in  the  Institute,  West  Brovivnch. 
ALBERT  D.  GEEATOREX,  M.Inst.C.E.,  Pbebident. 


THE  PRESIDENT'S  ADDRESS. 

Mr  first  duty  on  taking  the  chair  as  your  President  is  to  thank 
the  members  of  the  Institution  for  the  honour  conferred  upon 
me  by  my  election  to  a  position  which  has  been  occupied  by  so 
many  distinguished  engineers  holding  the  highest  appointments 
amongst  the  Mnnicipal  Corporations  and  Public  Authorities  of 
this  country.  To  follow  such  is  no  easy  task.  Believe  me,  the 
honour  is  keenly  appreciated,  and  I  shall  to  the  beat  of  my  ability 
Dot  only  continue  my  interest  in  the  Institution,  but  endeavour 
to  assist  in  its  prosperity. 

The  duty  which  Bow  devolves  upon  me  of  delivering  to  you 
an  inaugural  address,  is  one  whidi  increases  In  difSculty  as 
the  Institution  grows  in  years.  This  being  the  first  Annual 
Meeting  under  its  new  title,  I  may,  perhaps,  be  permitted  to 
occapy  a  little  of  your  time  this  morning  with  a  reference  to 
its  histoiy  and  to  deal  briefly  with  tho  advances  that  have  beea 
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2  THE  PKESIDENT'S  ADDBESS. 

made  in  sanitary  science  and  that  species  of  knowledge  and 
practice  which  falls  within  the  department  of  an  engineer  and 
snrveyor  to  a  local  authority,  during  the  life  of  the  Institution 
under  its  different  titles. 


History  op  the  Ihstitdtiok. 

In  the  words  of  Mr.  Lewis  Angell,  the  history  of  the 
Institutioa  is  soon  told.  Engineering  knowledge  and  sanitary 
science  were  not  amoug  the  qualifications  expected  of  the 
"Town  Surveyor"  of  the  last  generation.  The  Publio  Health 
Act,  1848  called  into  existence  another  class  of  ofBcers  protected 
by  the  General  Board  of  Health,  under  whose  auspices  con^ 
siderable  progress  was  made  in  the  sanitary  condition  of  the 
country.  In  1858  the  Public  Health  Act  was  "  amended,"  the 
Greneial  Board  of  Health  suppressed  and  the  local  surveyor 
handed  over  to  the  tender  [mercies  of  the  omnipotent  ratepayer. 
The  consequence  was  that,  with  the  exception  of  a  few  of  the 
larger  towns  the  ofUce  was  avoided  by  those  whose  professional 
knowledge  and  character  would  have  been  of  service  to  the 
country. 

In  the  year  1868,  aBoyal  Sanitary  Commission  was  appointed 
to  consider  the  question  of  consolidating  and  improving  the 
sanitary  legislation  of  the  country.  Tbis  commission  reported 
in  favour  of  the  medical  officer  of  health  and  sanitary  in- 
spectors being  protected  in  the  discharge  of  their  duties.  At 
this  time  the  necessity  of  organisation  by  engineers  and 
surveyors  to  local  authorities  was  felt  by  many,  and,  after 
circularising  his  professional  friends  on  the  matter,  Mr.  Lewis 
Angell  called  the  first  meeting  of  its  founders  at  his  office  at  the 
Town  HaU,  Stratford,  on  March  11,  1871.  Afl  the  result  of 
this  meeting,  a  conference  of  borough  engineers,  town  and  local 
hoard  surveyors  was  held  at  the  Institution  of  Civil  Engineers 
on  March  29,  1871,  when  the  various  matters  connected  with 
the  position  of  local  surveyors,  sanitary  legislation  and  the 
formation  of  an  association  were  discussed.  A  committee  was 
appointed  to  deal  with  the  subject. 

On  February  15,  1873,  a  general  meeting  of  local  surveyors 
was  held  at  the  Institution  of  Civil  Engineers  for  the  formation 
of  an  Association,  when  a  resolution  was  unanimously  adopted 
"^  That  an  A^ociation  be  formed  for  the  promotion  of  the 
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THE  FBESIDENTS  ADDBESS.  3 

professional  interests  of  its  members  and  of  tHat  branch  of 
Banitary  science  which  falls  within  their  official  dudes." 

A  meeting  of  local  surveyors  in  the  Midland  District  was 
subaeqaeotly  held  in  Birmingham  on  April  19,  1873,  when  the 
procoedings  of  the  meeting  in  London  were  approved  and 
adopted.  On  May  2,  1873,  the  inaugural  meeting  was  held  at 
the  Institution  of  Civil  Engineers,  and  largely  attended.  The 
early  title  was  "  The  Association  of  Municipal  and  Sanitary 
Engineers  and  Surveyors,"  and  Mr.  Lewis  Angell  was  elected 
first  President,  a  position  to  which  he  was  justly  entitled,  as  it 
was  to  his  untiring  industry  and  enei^  that  it  was  founded. 
The  objects  of  the  Association  were  "  the  promotion  and  inter- 
change among  its  members  of  that  species  of  knowledge  and 
practice  which  falls  within  the  department  of  an  engineer  and 
surveyor  engaged  in  the  discharge  of  duties  imposed  by  the 
Public  Health,  Local  Government,  and  other  Sanitary  Acts,  and 
the  promotion  of  the  professional  interests  of  the  members  and 
the  general  promotion  of  the  objects  of  sanitary  science. 

The  objects  were,  therefore,  not  to  advance  any  new  theory, 
or  settle  vexed  questions,  but  its  legitimate  work  was  then,  as 
it  is  to-day,  rather  to  ventilate  existing  practice,  by  affording  its 
members,  scattered  as  they  are  in  official  positions  throughout 
the  couDtry,  the  opportunities  of  meeting  to  compare  notes, 
discuss  principles,  and  inspect  works,  and  thus  be  better  able  to 
fulfil  the  duties  of  their  respective  positions  to  the  advant^a 
very  largely  of  those  in  whose  service  they  were  and  the  general 
benefit  of  the  public. 

The  first  Annual  Meeting  was  held  in  Bimuogham  in  tho 
year  1874,  during  the  mayoralty  of  Alderman  Joseph  Chamber- 
lain, and  at  the  end  of  the  first  year  the  membership  was  160. 

In  the  year  1890,  in  order  to  strengthen  its  position  and 
improve  its  status,  the  Association  was  roistered  under  the 
Companies  Act  and  the  title  changed  to  that  of  "  The  In^ 
corporated  Association  of  Municipal  and  County  Engineers." 

It  is  interesting  to  note  that  during  the  38  years  of  the 
existence  of  tho  Institution,  271  meetings  have  been  held  and 
629  papers  sobmitted  for  discussion  on  almost  every  subject  of 
interest  to  members  of  the  profession. 

Some  subjects  have  naturally  been  referred  to  on  many 
occasions,  suoh  as  the  sewage  problem,  road  construction  and 
maintenance,  the  veled  question  of  sewer  ventilation  and  many 
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Others,  and  much  valuable  and  aseful  information  has  been  con- 
tributed for  the  use  of  it3  members,  and  consequently  of  con- 
siderable value  to  the  general  public. 

One  ^reeable  feature  in  connection  with  these  meetings  has 
been  the  cordial  recognition  and  hospitality  shown  to  the 
Institution  by  municipal  authorities  at  the  various  towns  in 
which  they  have  been  held,  an  evidence  that  the  official 
functions  of  the  members  are  fully  appreciated. 

In  reviewing  the  past,  the  Institution  is  to  bo  congratulated 
npon  the  work  accomplished  from  time  to  time,  and  we  look 
forward  by  the  renewed  energy  of  the  Council,  supported  by 
the  general  body  of  its  members,  on  the  work  still  to  be 
undertaken. 

Under  the  change  of  title  and  constitution,  it  is  to  be  hoped 
that  succeeding  years  will  show  a  greater  increased  membership. 
There  are  many  who  should  join  its  ranks,  but,  at  the  same  time, 
the  standard  of  qualification  must  be  maintained,  and  no  one 
should  be  accepted  to  full  membership  unless  he  has  thoroughly 
pnDved  himself  to  be  a  fit  person  to  undertake  the  work  which 
the  membership  of  such  an  Institution  appears  to  guarantee. 

The  Local  Gotebnment  Board. 

My  notes  as  to  the  past  would  not  be  complete  without 
some  reference  to  the  formation  of  the  Local  Government  Board, 
which  was  constituted  by  the  Local  Government  Board  Act  of 
I87I,  in  pursuance  of  recommendations  of  the  Itoyal  Sanitary 
Commission  appointed  in  1868-9. 

The  Commissioners  had  called  public  attention  to  the  con- 
gestion which  existed  in  the  domain  of  local  government,  owing 
to  the  want  of  uniformity  in  central  control  Poor  Law  matters 
were  under  the  jurisdiction  of  the  Poor  Law  Board.  General 
questions  of  Local  Government  were  referred  to  the  Home 
Office.  Measures  for  the  prevention  of  disease  were  within  the 
sphere  of  the  Privy  Council.  Schemes  for  water  supply  were 
dealt  with  by  both  the  Home  Office  and  the  Board  of  Trade. 

Under  the  Act  of  1871,  the  Local  Government  Board  took 
over  all  the  powers  and  duties  of  the  Poor  Law  Board  and  those 
of  the  Home  Office  and  Privy  Council  I'elating  to  Public  Health, 
Local  Government,  and  other  matters. 

Since  1871    numerous  additional  powers  and  duties  ^ave 
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been  transferred  from  otber  Departments  to  the  Local  Govero- 
meut  Board,  or  vested  in  that  body  under  fresh  le^lation. 

The  Public  Health  Act,  1875,  enormoualy  iocreased  its 
functions  and  general  control  of  sanitary  authorities,  and  many 
other  statutes,  too  numerous  to  specify  here. 

The  Local  Government  Board  has  now  become  a  huge  depart* 
ment  of  State,  in  no  way  inferior  in  influence  and  responsibility 
to  the  older  departments;  and  Municipal  Engineers,  who  are 
particularly  interested  in  this  department,  heard  with  great 
satisfaction  that  its  chief,  the  Itight  Hon.  John  Bums,  M.P., 
was  to  enjoy  the  same  status  as  other  Cabinet  Ministers. 

The  total  amount  of  the  loans  which  were  sanctioned  by  the 
General  Board  of  Health  noder  the  Public  Health  Act,  1848, 
up  to  the  lat  September,  1858,  when  the  Local  Government 
Act,  1858,  came  into  force,  was  £2,956,178. 

The  sanctions  granted  by  the  Secretary  of  State  under  Ihe 
latter  Act,  and  the  Sewage  Utilisation  Act,  1865,  prior  to  the 
19th  August,  1871,  amounted  to  £7,363,366. 

Since  the  jconstitution  of  the  Local  Government  Board  on 
the  19th  August,  1871,  they  have  sanctioned  the  borrowing  by 
urban  and  rural  authorities  to  the  year  1909  of  no  less  a  sum 
than  £190,515,467. 

Of  course,  during  the  period  covered  by  the  above  figure, 
the  powers  and  duties  of  these  authorities  have  been  very 
laigely  extended.  The  objects  for  which  money  can  be  legally 
borrowed  are  consequently  more  numerous  and  varied  than 
formerly;  but,  even  now,  a  large  proportion  of  the  schemes 
submitted  to  the  Local  Government  Board,  with  applications 
for  their  sanction  to  loans,  relate  to  matters  connected  with  the 
public  health. 

These  figures  are  given  to  show  the  great  increase  in  the 
sanitary  and  other  work  executed  in  the  country  during  the 
last  forty  years  by  municipal  authorities,  and  members  of  this 
Institution  can  rightly  claim  to  have  been  responsible  for  tho 
designing  and  carryiog  out  of  a  very  large  percentage  of  these 
nndertahings. 

SEWA.OE  Disposal. 

The  importance  attaching  to  the  efRcient  disposal  of  Mvr&ga 
cannot  be  over-estimated,  and  its  suitable  treatment  has  played 
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for  very  many  years  aa  all-important  part  in  public  healtti 
matters. 

At  the  commencement  of  the  hiatory  of  the  Inetitation, 
cesspools  were  still  in  vogue  in  many  parts  of  the  conntry, 
although  the  sewage  from  the  larger  masses  of  the  population 
was  carried  by  more  or  leas  perfect  syBtems  of  sewers,  for  dis- 
charge into  streams  or  occasionally  into  the  sea. 

Owing  to  the  more  stringent  requirements  of  the  Rivers 
Pollution  Act  of  1876,  steps  had  to  be  taken  in  all  sanitary 
districts  to  prevent  the  fouling  of  rivers  and  streams  by  pro- 
viding a  system  of  sewage  treatment. 

The  use  of  sewage  as  manure  having  been  at  first  considered 
the  most  sanitary  and  satisfactory  method  of  disposal,  the  early 
attempts  of  dealing  with  water-carried  sewage  were  in  the 
direction  of  sewage  farms  and  land  irrigation,  but,  in  time,  it 
became  impossible  to  find  for  the  larger  cities  area?  of  land  at 
reasonable  cost,  and  trouble  arose  from  various  causej. 

It  therefore  became  necessary  to  adopt  other  means  for 
dealing  with  the  sewage.  Purification  by  precipitation,  with 
the  aid  of  various  chemicals  and  other  processes,  came  into 
operation,  and  vast  sums  were  spent  in  constructing  settling 
tanks  and  other  works  for  this  purpose. 

In  the  year  1887,  Mr.  Dibdin  pointed  ont  that,  without  the 
intervention  of  living  organisms,  no  material  destruction  of  the 
complex  bodies  existing  in  sewage  conld  take  place.  Following 
the  publication  of  these  views,  the  State  Board  of  Health  of 
Massachusetts  commenced  their  series  of  elaborately  conducted 
experiments  in  November  of  the  same  year,  and  during  the 
years  1888,  1889  and  1890  obtained  very  valoable  results. 

Valuable  as  were  these  results,  they  still  left  the  question 
in  an  all  but  impracticable  form,  as  the  quantity  of  sewage 
treated  was  bo  small  It  therefore  became  necessary  that 
precise  data  on  a  working  scale  should  be  obtained,  and  with 
ihia  object,  the  Main  Drainage  Committee  of  the  London 
County  Council  instituted  a  series  of  experiments  at  their 
Outfall  Works  with  most  successful  results. 

At  the  same  time,  the  Sutton  (Surrey)  Local  Board,  acting 
on  the  advice  of  Mr.  Bibdin  (Chairman  of  the  Sewage  Com- 
mittee), carried  out  a  series  of  experiments  on  similar  lines. 
These  experiments  worked  with  great  success,  and  thus 
encouraged,  the  newly-formed  district  council  finally  converted 
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their  exlBting  precipitatiag  syatem  into  a  bacterial  one.  There- 
after Bnmeroua  installations  were  put  into  action,  which 
embodied  in  cue  form  or  other,  the  principles  of  the  Sutton 
Works,  either  as  r^ards  the  coarse  beds,  or  the  fine  beds  for 
effluent,  and  the  process  spread'with  remarkable  rapidity. 

Then  followed  the  introduction,  by  Mr.  David  Cameron, 
City  Eogineer  of  Exeter,  of  septic  tanks,  -while  at  a  later  period 
percolating  filters  were  introduced.  The  methods  of  dis* 
tribttting  the  sewage  upon  these  filters  are  so  numerous  and 
varied  that  it  is  impossible  to  refer  to  them  in  detail  in  this 
address. 

Sq  important  had  this  subject  become  in  1898,  that  a  Boyal 
ConuniBsion  was  appointed  to  inquire  and  report  as  to  what 
methods  of  treating  aewage  might  properly  be  adopted.  Tiie 
labours  of  this  Commission  are  not  yet  completed ;  no  less  than 
five  reports  have  been  published,  with  voluminous  appendices, 
and  mach  valuable  information,  has,  as  a  result,  been  com- 
manicated. 

Abundant  statistics  are  now  to  hand  showing,  by  the  results 
of  chemical  and  biological  examination,  the  extraordinary 
degree  and  r^ularity  of  puritioation  which  is  effected  by 
modem  "bacterial"  methods. 

There  is  further  evidence  of  the  success  of  this  system  in 
the  fact  that  the  effluent,  when  kept  at  summer  heat,  either 
naturally  or  in  an  incubator,  does  not  undergo  oETensive  change 
and  can  accordingly  never  cause  a  nuisance  either  by  itself 
or  when  dischai;^  into  a  watercourse,  and  it  is  gratifying 
to  know  that,  as  pioneers  in  the  scientific  and  constructive 
branches  of  the  most  important  developments  in  the  treatment 
of  sewage,  members  of  this  Institution  have  taken  an  important 
share  of  the  work. 


Tramways. 

When  the  Tramway  Act  of  1870  was  passed,  horses  only 
were  to  be  employed,  except  with  special  consent  of  the  Board 
of  Trade  and  local  authorities.  To  saf^nard  the  surface  of  the 
road,  stringent  provisioDS  were  made  for  maintenance  of  the 
part  affected,  at  the  cost  of  the  tramway  proprietor.  Above 
all,  the  wisdom  of  Parliament  was  shown  in  the  decisions  given 
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upon  the  warmly  debated  points  of  a  road  monopoly  and  rental 
for  ita  graDt. 

In  1879,  steam  traction  beoame  a  commercial  factor  in  the 
considei'ation  of  tramways,  notwithstanding  the  faot  that  the 
enemies  of  tramways  were  loud  in  their  cries  of  public  danger. 
After  due  time,  steam  traction  was  condemned,  not  on  grounds 
of  public  safety,  but  on  grounds  of  public  comfort  and  conveni- 
ence, and  for  want  of  economy,  direct  and  indirect.  StiU, 
steam  traction  bridged  a  period  of  transition.  It  first  made 
provincial  tramways  a  necessity.  With  steam  tramways  came 
penny  fares,  and  with  penny  fares  the  town  population  hegan  to 
travel  towards  the  outskirts  of  towns.  Wise  and  progressive 
municipalities  gained  courage  to  frame  improvement  schemes 
and  to  clear  slums,  the  population  of  which  moved  one  stage 
higher  to  the  cotti^es  vacated  by  the  artissu,  who,  by  a  penny 
tram  ride,  had  first  learned  that  the  Inznries  of  fre^  air  and 
garden  ground  were  within  his  means  and  reach ;  ao,  with 
popular  appreciation,  tramway  traftic  increased  by  leaps  and 
bounds. 

Then  came  a  change;  the  broad  principle  was  enunciated 
hy  a  leading  American  engineer  that  the  production  of  tractive 
power  upon  the  roads,  in  the  crude  form  of  horses  or  steam 
Clones,  was  a  scientific  error,  as  well  as  a  public  nuisance  and 
that  all  the  power  required  for  the  traction  of  any  cars  upon  a 
route  might  be  obtained  with  economy  and  efficienoy  from  a 
central  generative  station,  and  then  conveyed  along  the  roada  by 
means  of  a  continuous  steel  rope  or  cable. 

Eidiculed  at  first,  this  view  had  speedy  and  powerful  support 
in  the  United  States ;  San  Francisco  and  Chicago  proved  the 
advautE^es  of  cable  traction. 

Melbourne  quickly  followed  American  example,  and  the 
year  1888  saw  the  adoption  of  the  cable  system  of  traction 
upon  lines  in  England  and  Scotland,  at  Highgate,  Birmingham, 
and  Edinburgh. 

Eesults,  both  in  the  increase  of  traffic  and  decrease  of  cost 
of  traction,  proved  the  advantages  of  this  form  of  traction,  but 
they  made  no  further  headway  in  Great  Britain,  the  cost  of  the 
reconstruction  and  equipment  of  this  ayatem  no  doabt  to  a 
great  extent,  being  the  cause. 

Ahout  this  period  came  rumours  from  America  of  the 
adoption  of  yet  another  form  of  traction,  said  to  combine  all  the 
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advantages  aud  economy  of  cable  traction  at  one  third  the  cost 
of  installation,  namely,  by  the  use  of  electricity.  The  rapidity 
with  which  this  syetem  spread  over  America  caused  tramway 
companies  in  this  country  to  look  aerionsly  into  the  matter. 
Municipal  aothoritiea,  however,  refused  to  consider  the  intro- 
duction of  overhead  wires  along  the  streets  of  their  districts. 

Up  to  1890,  the  general  use  of  overhead  systems  in  Great 
Britain  appeared  to  be  improbable.  Municipal  authorities 
flatly  refuged  to  permit  the  "  bird  ci^e  "  system  of  construction 
which  American  engineers  stated  to  be  essential  to  the  use  of 
an  overhead  system.  An  English  engineer,  however,  solved  the 
difficulty  which  American  engineers  stated  to  he  insuperable. 
With  this  invention,  which  was  speedily  brought  into  practical 
nse,  the  necessity  for  the  use  of  the  "  bird  cage  "  was  at  an  end, 
aud  the  objections  of  municipal  authorities  to  the  overhead 
system,  were,  in  great  measure,  removed.  So,  gradually,  the  con- 
viction was  brought  home  to  all  impartial  persons  interested  in 
tramways,  that  a  simple,  convenient  and  economical  solution  of 
a  vexed  question  had  been  discovered  and  that  tramways  would 
become  a  sound  investment  as  well  as  a  great  public  con- 
venience. 

Time  will  not  permit  for  reference  to  be  made  to  many 
other  systems  which  have  been  tried  from  time  to  time,  such 
as  compressed  air,  oil,  gas  and  electric  accumulators,  conduit 
and  surface  contact  systems. 

The  expiration  of  the  companies'  leases  and  the  adoption  of 
this  system  having  been  proved  to  be  on  sound  lines,  no  branch 
of  municipal  enterprise  has  made  more  rapid  prepress  during 
recent  years  than  that  relating  to  tramwaya  Almost  without 
exception,  every  large  town  has  completely  municipalised  and 
electrically  equipped  the  undertaking,  or  permitted  companies 
to  do  so,  and  thus  the  introduction  of  new  methods  of  tracUon 
and  facilities  for  rapid  transit  in  our  great  centres  of  population, 
have  been  completely  revolutionised. 

One  of  the  earliest  electric  tramway  systems  constructed  in 
this  country  was  the  line  opened  by  the  South  Staffordshire 
Tramway  Co.  in  1893,  in  the  neighbouring  town  of  Wednesbury, 
which  Members  had  an  opportunity  of  seeing  at  the  annual 
meeting  held  under  the  presidency  of  my  predecessor,  Mr. 
J,  T.  EayrsL 

The  latest  development  is  that  known  as  the  rail-less  trolly 


.y  Google 


10  THK  FBIffllDBKTS  ADDHES8. 

syatem,  wLich  appears  to  be  acquiring  considerable  popularity, 
and  no  doubt  the  success  of  several  CorporatiooB  in  obtaining 
the  sanction  of  Farliament  to  their  schemes  mil  lead  many 
other  enterprising  municipalities  to  follow  in  the  same  direction. 

The  pioneers  in  this  country  are  the  Leeds  and  Bradford 
Corporations,  their  undertakings  being  opened  on  June  22nd  last. 

The  share  that  municipal  engineers  have  taken  in  this  work, 
not  only  in  the  constnictioD  of  the  permanent  way  of  tramways, 
but  in  the  question  of  the  standardisation  of  rails,  and  the  sub- 
ject of  rail  corrugations,  justifies  my  reference  to  the  sabject  in 
this  Address, 

Highway  CoNSTRtrcnox  ahd  Maintemanck. 

By  the  Highway  Act  of  1835,  the  repair  of  highways  (but 
not  of  turnpike  roads)  was  placed  under  the  care  of  Surveyore 
of  Highways. 

By  the  Highway  Acts  of  1862  and  1864,  highway  districts 
could  be  formed  and  governed  by  a  highway  board.  Such 
highway  boards  were  invested  with  all  the  powers  and  duties  of 
the  surveyors  of  highways  within  any  parish  forming  part 
of  such  district.  These  highway  districts  took  the  place  of 
districts  formed  under  the  Act  of  1835. 

The  Public  Health  Act  of  1875  divided  the  country  into 
urban  and  rural  sanitary  districts,  under  the  control  of  urban 
aud  rural  sanitary  authorities.  Urban  aanitar}'  authorities  were 
invested  with  all  the  powers  and  duties  of  surveyors  of  high- 
ways within  their  respective  urban  sanitary  districts. 

The  Highways  and  Locomotives  (Amendment)  Act,  1878, 
with  a  view  to  uniformity,  provided  that  highway  districts 
should  be  formed  in  future  so  as  to  be  as  far  as  possible 
coterminous  with  the  rural  sanitary  districts  and  where  this 
was  carried  out,  the  rural  sanitary  authority  became  the 
highway  authority,  with  the  powers  and  duties  of  a  highway 
board. 

By  the  Local  Government  Act,  1888,  county  councils  and 
county  borough  councils  were  iuvested  with  the  powers,  etc.,  of 
highway  boards  in  r^ard  to  main  roads. 

By  the  Local  Government  Act,  1894,  the  powers,  etc.,  of 
highway  boards  and  of  surveyors  of  highways  in  h^hway 
parishes,  were  transferred  to  the  rural  district  coudcUs  that 
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took  the  place  of  the  rural  sanitary  authorities,  and  the  area  of 
the  rural  district  became  the  highway  area. 

I  have  thus  briefly  Bhowa  the  important  ohangea  that  have 
taken  place  in  highway  legislation  aince  the  Highway  Act 
of  1835. 

"  Good  roads  constitute  the  basis  of  national  prosperity," 
said  Sir  George  Gibb  at  the  Brussels  laternational  Boad 
Congress  last  year.  They  are  also  necessary  to  develop  the 
natural  resources  and  manufactures  of  a  conntry,  which  can 
only  be  done  by  communication  between  towns  and  rural 
districts. 

The  evolution  of  the  modem  road  can  only  be  adequately 
understood  by  reference  to  the  practice  of  this  interesting 
subject,  from  the  time  of  the  making  of  the  great  military 
roads  of  the  Itomans  to  the  present  time,  authentic  descriptions 
of  which  are  recorded. 

The  introduction  of  the  self-propelled  vehicles,  popularised 
by  the  faclKties  granted  by  law  for  quick  travelling  on  the 
pnblic  roads,  has  established  a  new  epoch  in  the  history  of 
highway  construction,  old  methods,  ideas  and  traditions  in 
every  sphere  of  work  have  inevitably  to  give  way  to  new  ones, 
not  because  they  were  unsatisfactory  in  the  past,  but  because 
they  are  inadequate  to  satisfy  present  and  future  requirements. 
It  is  well  to  note  the  opinions  of  the  user  of  the  roads  as 
well  as  the  maker.  In  recent  years  the  former  individual  has 
not  failed  to  make  known  his  complaints,  yet  he  has  not 
always  been  ready  to  give  an  intelligent  or  possible  remedy  for 
defects.  But  mechanical  haulage  has  made  both  the  user  and 
the  maker  change  their  views  on  many  points  and  there  is  more 
desire  to  help  in  a  solution  of  real  difficulties  than  simply  to 
"  slam  "  one  another  because  these  things  exist. 

The  advent  of  the  motor  car  is  undoubtedly  responsible  for 
the  radical  changes  which  have  been  found  necessary,  in  methods 
of  construction  and  maintenance  of  roads.  The  motor  has  come 
to  stay,  and  must,  therefore,  be  thought  of  when  we  are  con- 
sidering this  question. 

It  is  now  recognised  by  road  engineers  that  the  principal 
weakness  of  a  water-bound  macadam  road,  under  the  present 
conditions,  when  ponderous  loads  have  to  be  carried  and  disin- 
t^rating  vibratioDS  are  caused,  especially  by  the  quick  passage 
of  self-propelled  vehicles,  is,  its  inability  to  prevent  movement 
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between  the  macadam.  However  alight  this  movemeiit  may 
be,  friction  takes  place,  and  the  Btones  are  ground  (gainst  each 
other,  producing  dust  or  mud.  This  internal  attrition  increases 
in  wet  weather  in  proportion  to  the  magnitude  and  character  of 
the  traffic,  whilst  in  dry  weather  the  mud-binder  is  worked 
out  of  the  interstices  by  vibration,  and  the  stresses  applied, 
with  the  result  that  the  road  is  pulverised  and  rapidly  disinte- 
grated. 

I  cannot  leave  this  subject  without  referring  to  the  Heavy 
Motor  Car  Order  of  1904,  which  does  not,  in  my  opinion, 
receive  the  attebtion  it  should,  for  in  very  few  instances  is  this 
order  enforced.  Ko  doubt  before  long  a  charge  will  be  made 
on  all  steam  vehicles,  probably  on  the  basis  of  ao  much  per  ton 
of  axle  weight  per  annum.  It  will  then  be  necessary  to  see 
that  thia  allowed  axle  weight  is  not  overstepped.  At  any  rate, 
it  is  not  likely  that  the  motor-driven  vehicle  owner,  using  taxed 
fuel  and  running  legally,  will  long  put  up  with  tha  anomaly  of 
its  heavier  brother,  using  an  untaxed  fuel  and  unlimited  axlo 
weight,  running  on  roads  supported  and  improved  by  the 
finances  resulting  from  the  tax  provided  by  the  lighter  and 
less  damping  motor  vehicle. 

The  proposals  of  the  Road  Board  for  the  improvement  of 
the  roads  in  this  country,  as  well  as  the  enormous  increase  in 
traction  engine  and  motor  traffic  in  recent  years,  the  question 
of  new  trunk  roads  for  quick  traffic,  and  similar  suggestions, 
are  subjects  which  require  the  careful  consideration  of  all  in- 
terested in  our  roads,  and  they  should  be  considered  in  that 
broad  spirit  which  their  importance  demands. 

It  is  a  matter  of  great  satisfaction  that  in  the  appointment 
of  an  Advisory  Committee  to  the  Eoad  Board,  members  of  this 
Institution  have  been  selected  to  fill  this  important  office,  and  it 
is  also  satisfactory  to  note  that  municipal  engineers  who  are 
studying  the  question  of  improved  roads  in  this  country  are 
still  to  the  front. 

The  appointment  of  the  Boad  Board,  the  meetings  of  Boad 
Congresses  and  Conferences  at  home  and  abroad,  indicate  the 
importance  of  and  the  great  interest  taken  in  the  problem  of 
the  h^hways,  and,  when  the  Third  International  Congress  on 
Beads  is  held  in  London  in  the  year  1913,  it  is  to  be  hoped 
that  many  of  you  will  take  a  prominent  part. 

In  view  of  the  great  importance  of  this  sabject,  the  Council 
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have  lately  appointed  a  epecial  committee  to  deal  with  all 
questions  in  connection  with  roads  and  their  matntenauoe,  and 
there  is  no  hody  of  professional  men  better  able  to  undertake 
the  necessary  experimental  and  scientific  investigations  than 
municipal  and  county  engineers. 

Building  By-Laws. 

Most  of  the  bnilding  operations  in  the  country  are  conducted 
under  Building  By-laws  framed  by  powers  provided  by  the 
rnblie  Health  Act,  1875. 

The  Act  was  definite  upon  certain  material  points,  but,  with 
regard  to  most  building  matters,  it  provided  that  they  should  be 
regulated  by  by-laws,  which  it  was  optional  for  local  authorities 
to  adopt  or  not,  though  the  sanction  of  the  Local  Government 
Board  was  necessary  before  they  could  become  effective.  Before 
very  long,  the  Board  drew  up  a  model  series  of  such  by-laws 
and  the  various  local  authorities  were  supplied  with  these  and 
invited  to  adopt  them  rather  than  to  frame  their  own.  At  first, 
this  action  was  greatly  resented  in  many  quarters,  but,  in  the 
coarse  of  years,  its  wisdom  has  been  recognised,  and  now  there 
are  not  many  parts  of  the  country  where  the  model  by-laws, 
with  but  slight  modifications  due  to  the  exigencies  of  locality, 
are  not  in  force,  at  any  rate,  as  far  as  regards  the  most  material 
proviflions. 

Thia  Institution  has,  for  many  years,  given  to  this  subject  a 
considerable  amount  of  time,  but  it  is  satisfactory  to  know  that 
the  Local  Government  Board  are  prepared  to  consider  any 
su^estion  that  may  be  made  by  municipal  engineers  for  the 
improvement  of  the  building  by-laws  of  the  country. 

I  suggest  that  the  present  building  by-laws  should  be  re- 
modelled or  a  universal  Building  Act  adopted,  which  should  be 
compulsory  and  power  should  be  given  to  each  district,  subject 
to  the  Local  Government  Board,  to  frame  regulations  as  to  the 
mimmum  size  and  strength  of  material  to  be  used  in  the  con- 
struction of  buildings,  drainage  and  other  particulars.  They 
abould  be  concise,  deal  consecutively  with  the  various  subjects, 
follow  the  same  order  in  which  they  usually  have  to  be  dealt 
with  in  building  operations,  be  provided  with  a  full  index, 
marginal  notes,  explanatory  illustrations  and  diagrams. 

In  framing  these  regulations,  greater  latitude  should  be 
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given  to  each  district,  making  tbem  vary  according  to  the 
requirements  of  each  particular  district.  They  would  not  then 
be  so  oumbersome  and  unnecessarily  lengthy.  At  the  same 
time,  definite  rules  should  be  laid  down,  as  it  would  be 
dangeroas  to  make  them  too  elastic,  or  they  would  not  be 
properly  enforced. 

Power  should  also  be  given  to  charge  fees  for  the  supervision 
of  all  buildings,  on  the  same  lines  as  is  done  in  London  under 
their  building  Acts  and  several  other  towns  uuder  private  Acts. 

Time  only  prevents  me  from  indicating  still  further  the 
process  of  evolution  in  sanitary  practice  and  the  many  and 
varied  duties  of  a  municipal  engineer,  but  I  venture  to  hope 
that  the  brief  outlines  indicated  will  appeal  to  the  imagination 
of  those  present,  stimulate  their  untirlDg  energy  and  bo  an 
iuceutive  to  fit  themselves,  by  the  aid  of  this  useful  Institution, 
to  carry  on  the  work  of  progress. 

Past,  Present,  and  Future  of  the  Institution 
AND  ira  Members. 

I  have  endeavoured  to  show  how,  through  the  influence  of 
this  Institution  in  the  past,  the  status  of  the  Members  has 
improved,  and  by  the  brief  digest  of  the  advancements  made  in 
some  of  the  most  important  branches  of  a  municipal  ei^ineer's 
work,  the  great  changes  which  have  been  constantly  taking 
place  and,  at  the  same  time,  how  the  municipal  engineer  baa 
always  been  alive  to  sach  changes  and  the  responsibility  of 
these  added  duties.  The  only  cause  for  regret  is  that,  notwith- 
standing these  changes  and  added  responsibilities,  the  emolu- 
ments of  the  office  have  not  made  the  same  progress.  The 
salaries  paid  to-day  by  many  local  authorities  is,  to  say  the 
least,  a  disgrace  to  such  authorities,  and  it  is  to  be  hoped  that, 
with  the  assistance  of  this  Institution,  a  more  enlightened 
policy  will  be  pursued  in  this  respect  in  the  future. 

The  town  surveyor  of  the  present  day  is  a  far  different 
individual  from  those  who  held  office  under  the  authorities 
when  the  town  surveyor  was  first  legalised  by  the  Towns 
Improvement  Clauaes  Act  of  1847.  He  must  now  be  a  compe- 
.tent  civil  engineer  of  great  knowledge  and  varied  experience, 
for  be  may,  at  any  moment,  be  called  upon  to  advise  hia 
Council  on  almost  every  conceivable  subject. 
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It  may  be  that,  in  the  not  far  distant  future,  some  of  yoa 
may  be  called  upon  to  construct  "  aerodroiues  "  or  other  build- 
ings for  the  housing  of  "  dirigible  "  balloons,  or  to  erect  steel  or 
reinforced  concrete  platforms  or  stations  for  the  conveniences 
of  passengers  in  connection  with  the  daily  service  of  "aero- 
planes "  or  other  means  of  rapid  transit  from  not  only  town  to 
town,  but  country  to  country,  or  to  assist  in  the  development  of 
a  supply  of  heated  and  pore  air  for  warming  and  ventilating 
our  homes,  from  a  central  distnbutiing  station.  When  this 
time  comes,  may  you  prove  yourselves  ready  for  any  emei^eney. 

So  much  for  the  past  and  present ;  now  as  regards  the 
future  of  the  Institution. 

In  the  British  Isles,  there  are  at  least  two  thousand  local 
authorities,  employing  engineers  and  surveyors  itt  charge  of  the 
construction  and  maintenance  of  engineering  and  other  works, 
and  it  would  be  well  if  not  only  these  officials,  but  those  who 
are  assisting  them  in  their  many  and  various  duties,  as  well 
as  those  who  are  being  trained  to  occupy  those  positions  at 
some  distant  date,  became  members,  in  some  degree  or  other,  of 
this  Institution ;  for  no  one  can  ignore  the  fact,  which  is  patent 
to  the  mind  of  every  member,  of  the  advantages  which,  of 
necessity,  arise  from  co-operation  and  mutual  support. 

The  meetings  which  have  been  held  in  various  parts  of  the 
country  have  been  the  means  of  bringing  together,  with  one 
common  object,  men  who,  but  for  these  meetings,  would  have 
been  strangers  to  one  another,  working  on  in  their  own  little 
circle  and  missing  that  interchange  of  thoi^ht  which  has 
tended  so  much  to  develop  resources  which  would  otherwise 
have  been  dormant  and  unused. 

No  doubt,  owing  very  largely  to  the  influence  of  this  and 
kindred  institutions,  higher  aspirations  in  sanitary  and  other 
matters  now  obtain  with  the  public  than  did  formerly. 

It  ia  to  the  interest  of  the  health  and  lives  of  the  public 
that  these  aspirations  should  not  only  be  satisfied,  but  their 
further  growth  encouraged.  This  can  only  be  done  successfully 
by  our  being  ever  'ready  with  up-to-date  knowledge,  and  there 
is  no  possible  way  of  gaining  that  knowledge  better  than 
afforded  by  such  institutions  and  meetings,  the  conferences 
arranged  under  their  auspices,  where  opinions  are  freely 
exchanged  and  all  recently  acquired  information  made  public. 

The  Aasociatioa  cf  Municipal  and  County  Engineera  was 
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for  years  criticised  as  being  under  a,  reactionary  administration. 
ChuigeB  have  been  brought  about  in  its  constitution  of  a  far- 
reaching  character,  whioh  will,  it  is  to  be  hoped,  be  to  the 
increased  prosperity  and  usefulness  of  the  Institution  and  its 
membera. 

These  changes  have  been  made  after  very  careful  considera- 
tion, and  I  should  here  like  to  pay  a  tribute  of  appreciation  to 
the  care  and  able  management  of  the  afTdks  of  the  Institution 
by  the  older  members  of  the  Council. 

The  question  is,  how  are  the  interests  and  well-being  of.the 
profession  to  be  considered  in  the  future.  I  claim  to  be  suffi- 
ciently courageous  to  venture  to  suggest  that  the  interests  of 
our  profession  will  be  best  served  by  the  formation  of  a  united 
institution  foxned  on  broad-minded  lines,  instead  of  there  being 
two  or  even  more  institutions  of  a  similar  character  having 
practically  the  same  objects  in  view.  The  point  to  be  con- 
sidered is,  how  to  bring  about  the  desired  effect.  A  snggestion 
has  already  been  made  that  the  two  institutions  of  almost 
aimilar  name  should  be  united.  Should  this  subject  be  intro- 
duced to  the  Council,  it  will,  I  am  sure,  be  considered  with  the 
same  core  and  attention  as  that  given  to  the  other  important 
proposals,  having  in  view  the  greatest  benefit  to  the  profession 
as  a  whole,  and  at  the  same  time  maintaining  the  status  of  the 
profession. 

Now  a  word  to  the  younger  Members  of  the  Institution  and 
those  qualifying  for  positions  in  the  future  in  the  municipal 
engineering  world. 

The  young  engineer  now  has  many  opportunities  for  obtain- 
ing  knowledge  in  the  teachii^  given  in  the  univeraities  and 
the  technical  schools  of  this  country  and  they  should  take 
full  advantage  of  these  classes.  They  should  also  take  every 
opportunity  of  viewing  engineering  works  of  a  municipal 
character  while  in  course  of  construction,  and  afterwards  when 
in  full  work,  and  thus  become  masters  of  the  subjeot  in  all  its 
details.  Further,  to  educate  yourself  as  an  engineer,  write  and 
read  a  paper  upon  some  subject  of  which'  you  have  made  a 
special  study  and  take  part  when  opportunity  occurs,  in  the 
discussions.  This  will  materially  assist  you  in  your  prepress 
in  the  profession,  and  will  give  you  that  confidence  so  necessary 
to  all.  The  Council  ofTer  premiums  for  the  best  papers  sub- 
mitted during  each  session.    This  should  be  some  inducement 
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to  those  who  are  able  to  attbiait  papers  onsubjecta  of  interesb 
to  the  Members  of  the  InBtitution. 

To  the  readers  of  papers,  I  would  oBer  the  foUowiag  advice. 
Make  the  papers  short,  and  draw  conclnsions  at  the  finish,  so 
as  to  form  the  basis  of  the  discussioQ.  By  this  means  much 
more  interesting  discussions  will  ensue,  and  information  of 
service  will  be  more  likely  to  be  forthcoming  for  the  benefit 
of  the  Members  as  a  whole. 

Another  matter  of  value  to  the  Members  is  in  reference  to 
the  lai;ge  number  of  queries  sent  out  from  time  to  time  on 
almost  every  subject.  If  these  queries  were  first  communicated 
to  the  Secretary  and  issued  by  him,  I  feel  they  would  be  of 
more  value,  and  would  in  many  cases  save  much  valuable  time 
to  those  seeking  for  information,  and  could  be  so  arranged  as  to 
be  of  great  assistance  to  the  whole  of  the  Members,  and  would 
prevent  information  being  given  that  is  sometimes  used  by  the 
wrong  persons,  and  I  fear,  not  always  for  its  legitimate  use. 

Town  Planning. 

The  great  importance  of  this  question  and  the  responsibility 
devolving  upon  the  municipal  engineer  in  regard  thereto  justi- 
fied the  Council  in  arranging  a  Conference  as  part  of  this 
Annual  Meeting.   The  response  to  this  has  been  very  gratifying. 

I  do  not  in  this  Address  propose  to  deal  with  the  subject  of 
Town  Planning,  as  it  is  my  intention  to  make  a  few  observa- 
tions on  the  subject  at  the  opening  of  the  Conference  this 
afternoon. 

Orphan  Fond. 

No  apology  is  necessary  in  once  more  directing  your  atten- 
tion to  the  Orphan  Fund,  which  is  deserving  of  far  more 
anpport  than  it  receires. 

Since  it  was  established  in  1899,  under  the  presidency  of 
Mr.  0.  Claode  Bobaon,  who  has  devoted  so  much  time  to  this 
very  useful  fund,  the  benefits  have  been  apparent  to  many.  It 
has  performed  a  very  useful  service.  Still,  the  fund  does  not 
make  that  progress  it  should,  and  I  do  ui^e  upon  especially  the 
younger  Members  of  the  Institution  to  give  it  not  only 
sympathy,  but  support. 

When  the  Distriot  Committees  are  formed,  one  of  the  first 
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and  mo&t  useful  functiona  they  could  undertalce  would  be  to 
endeavour  to  obtain  from  every  Member  in  that  District  an 
annual  subscriptiou',  hovever  amalL 

SUPERASNUATIOS   ASD   SECUIUTT   OF  TeNCRE. 

That  all -important  question  to  many  of  you,  SuperaiiDUaUon 
and  Security  of  Tenure,  has  been  referred  to  in  preceding 
addreasea,  but  I  claim  your  indulgence  in  making  brief  reference 
once  more  to  such  an  important  matter. 

Before  the  formation  of  this  Institution,  no  less  than  thirty- 
nine  years  ago,  this  subject  was  one  of  the  first  matters  dealt 
with,  for  I  find  that  in  the  year  1872,  when  the  Government 
was  promoting,  as  a  result  of  the  report  of  the  Eoyal  Sanitary 
Commiasion  already  referred  to,  a  Bill  dealing  with  sanitary 
matters,  a  conference  of  civil  engineers  and  aurveyors  holding 
office  under  the  various  local  sanitary  authorities  in  England 
and  Wales,  was  held-  at  the  Institution  of  Civil  Engineers,  on 
February  8,  1872,  for  the  purpose  of  submitting  a  memorial  to 
the  President  of  the  Local  Government  Board,  having  for  its 
object  the  desire  of  recognition  hy  the  Government  and  the 
inclusion  in  that  Bill  of  such  a  provision  as  would  give  security 
of  tenure  to  surveyors  as  well  as  to  other  officers.  Unfortu- 
nately this  object  was  not  accomplished. 

There  can  be  no  doubt  that  the  claims  are  much  stronger 
to-day  than  in  the  past.  Superannuation  is  a  concession,  the 
justice  of  which  can  scarcely  be  seriously  controverted,  but 
local  authoiities  have  always  been  jealous  of  any  interference 
with  what  they  call  their  coutrol  over  their  officers  and  servants, 
even  though  that  control  not  infrequently  takes  the  form  of 
harsh  and  unjust  treatment,  especially  in  the  case  of  olScen 
whose  duties,  when  fearlessly  and  conscientiously  discharged, 
bring  them  into  collision  with  local  vested  interests,  a  state  of 
affairs  which  is  particularly  liable  to  occur  among  the  smaller 
authorities. 

lieference  to  the  Annual  Eeport  of  the  Council  will  show 
how  the  question  of  superannuation  stands  at  the  present,  but 
I  am  strongly  of  opinion  that  efforts  should  be  made  first  of 
all  to  obtain  security  of  tenure  and  then  there  is  no  doubt  that 
BUperannuation  would  quickly  follow  aa  a  natural  sequence. 
"  OiberB,  it  may  be,  if  not  we. 
The  Ibc^uc  of  our  toil  ahall  see." 
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In  conclusion,  I  regret  the  time  at  my  disposal  has  com- 
pelled me  to  make  my  Address  shorter  than  I  should  have 
otherwise  wished,  and  has  not  allowed  me  to  deal  with  many 
matters  with  the  care  they  deserve,  nor  to  refer  to  many  subjects 
■with  which  the  engineer  and  surveyor  to  a  local  authority  has 
to  deal;  hat  my  desire  is  not  to  occupy  too  much  of  your 
time,  knowing  how  very  important  are  the  subjects  to  be  dis- 
cussed at  this  meeting  and  how  necessary  it  is,  in  order  to  get 
through  the  business  of  the  meeting  and  the  Conference  on  so 
important  a  subject  as  "  Town  Planning,"  which  has  for  its 
main  object  the  better  housing  of  the  people  and  the  improve- 
ment of  oar  towns,  that  too  much  time  must  not  be  taken  up  by 
myself. 

I  desire  to  place  on  record  my  appreciation  of  the  services 
rendered  to  the  Institution  by  our  esteemed  secretary,  Mr.  Thoa. 
Cole,  who,  for  thirty  years,  has  faithfully  discharged  the  duties 
of  his  office  in  every  sphere;  also  to  the  assistant  secretary, 
Mr,  H.  A.  Giles,  for  so  ably  assisting  his  chief  by  that  loyalty 
and  devotion  so  necessaiy  between  those  in  office. 

Gentlemen,  I  give  you  a  hearty  welcome  to  West  Bromwich, 
and  trust  that  the  arrangements  made  for  the  meeting  will  meet 
with  yonr  approval,  and  that  the  time  spent  here  may  be  both 
profitable  and  enjoyable  to  you  all.  I  can  assure  you  that  I 
will,  to  the  best  of  my  ability,  endeavour  to  faithfully  discharge 
the  duties  of  the  position  to  which  you  have  this  day  been 
pleased  to  elect  me,  and  again  tender  my  best  thanks  for  the 
honour  not  only  conferred  upon  myself,  but  for  the  second  time, 
upon  the  town  which  1  have  the  privilege  to  represent. 

A  vote  of  thanks  was  unanimously  accorded  to  the  President 
for  his  Address.. 
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NOTES  ON  STREET  LIGHTING  FROM  A 
PRACTICAL   POINT  OF  VIEW. 

By  H.  E.  COPP, 
BoRODCJH  Gas  Engineer,  West  Bromwich. 

The  subject,  at  any  rata  as  regards  the  first  portion  of  its  title, 
ia  doubtless  a  somewhat  hackneyed  one.  Of  recent  years  there 
have  been  namberless  communications  to  the  press  and  to 
technical  societies  dealing  with  street  lighting.  They  are  for 
Uie  most  part  written  for  the  purpose  of  advocating  one  or 
another  particular  form  of  illumination  in  which  the  writer  ia 
especially  interested.  In  the  present  instance,  however,  the 
Author  proposes  to  set  down  in  plain  language,  and  with  the 
avoidance  of  all  technicalities  and  refinements  of  doubtful 
utility,  a  few  points  which  have  come  under  his  personal 
notice,  in  the  hope  that  some  of  your  members  who  are 
responsible  for  public  lighting  in  the  towns  they  represent 
may  find  some  further  points  of  interest  in  the  subject,  the 
importance  of  which  deserves  more  critical  consideration  than 
it  has  hitherto  been  accorded.  The  fact  that  in  most  of  the 
towns  no  standard  of  lighting  is  recognised  (some  spots  being 
lighted  most  extravagantly,  and  others  left  in  almost  complete 
darkness,  a  remark  which  applies  in  some  cases  to  whole 
districts),  is  in  itself  a  sufficient  justification  for  bringing  the 
matter  to  the  further  notice  of  the  members  of  your  institution. 
The  Author  would,  therefore,  endeavour  to  present  in  an  im- 
partial manner  a  general  review  of  the  subject  in  its  present 
state  of  development. 

The  communications  referred  to,  which  have  for  their  sole 
object  the  advertisement  of  one  particular  system  of  lighting, 
seldom  have  any  technical  value,  as  it  requires  an  expert 
to  discriminate  between  truth  and  fictiou.  Only  recently  a 
technical  journal  devoted  a  whole  issue  to  a  studied  rodomon* 
tade  on  the  subject  of  iCa  rival  illuminant  for  street  lighting 
purposes,    which    contained    many    misrepresentations    and 
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photogr&phs  of  street  lighting,  which  could  only  serve  to 
illoBtrate  the  skill  or  patience  of  the  photographer;  indeed 
a  reader  -without  technical  knowledge  would  at  least  expect 
the  condemned  system  to  be  supplanted  forthwith.  Such 
methods  cannot  be  regarded  seriously,  and  do  little  or  nothing 
to  advanoe  knowledge  of  the  subject  under  consideration.  On 
the  other  hand,  a  paper  was  read  before  the  Institution  of 
Gas  Engineers  in  June  laat  by  Mr.  Jacques  Abady,  of  London, 
vhich  treats  of  tlie  subject  of  public  lighting  by  both  gas  and 
electricity  in  a  most  able  and  impartial  manner,  and  must  have 
exercised  a  sobering  influouce  on  partisans  of  both  systems. 

The  standard  of  lighting  must  necessanly  vary  in  different 
towns.  It  would  be  absurd  to  adopt  the  same  standard  of 
lighting,  say  in  some  parts  of  London  where  public  thorough- 
fares are  congested  with  heavy  trafBc,  as  in  a  small  country 
town.  It  must  be  borne  in  mind,  however,  that  two  kinds  of 
lighting  are  required ;  the  one  strictly  utilitarian,  and  the  other 
extravagant,  such  as  wonld  be  deemed  necessary  for  certain 
localities  and  places  of  resort  as  a  species  of  advertisement  in 
seaside  towns,  watering  places,  and  the  like.  In  the  present 
instance,  however,  the  Author  proposes  to  deal  more  particularly 
■with  the  former  phase  of  the  question,  from  which  it  would 
seem  that  the  standard  to  be  adopted  in  any  town  or  locality 
should  bear  some  relationship  to  its  rateable  value  per  head  of 
population. 

A  keen  competition  is  at  present  in  pn^ress  in  London 
between  gas  and  electricity  for  public  lighting,  which  can  only 
result  in  great  improvements  in  the  application  of  both  systems 
of  lighting,  but  probably  at  considerable  cost  to  the  community, 
as  a  standard  of  lighting  is  being  established  which  in  some 
cases  exceeds  the  public  requirements.  An  instance  of  this 
will  be  found  in  the  lighting  of  Victoria  Street,  Westminster, 
which  is  lighted  by  h^h  pressure  gas,  the  average  illuminating 
power  of  the  lamps  being  3274  candles,  while  in  other  places 
lavish  grouping  of  tlame  arc  lamps  will  be  found.  In  Maryle- 
bone,  there  is  an  example  of  what  can  be  done,  on  a  more 
moderate  scale,  with  metallic  filament  lamps,  there  being  over 
2000  in  use.  Sut  in  spite  of  this  competition,  it  is  certain 
that  both  gas  and  electricity  will  continue  to  be  used  for  street 
lighting  for  many  years  to  come,  and  advances  of  one  system 
will  he  met  by  corresponding  advances  of  its  rival.    It  is  well 
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known  that  in  Germany  great  prc^reas  has  been  made  in  the 
ecience  of  public  lighting  in  recent  years,  and  perhaps  a  higher 
standard  has  been  established  in  Berlin  than  in  any  other 
city,  but  notwithstanding  the  enormous  increase  in  the  uses  of 
electricity,  the  municipal  authority  is  annually  spending  over 
50,000/,  on  the  improvement  of  its  public  lighting  by  gas  alone. 
The  essential  conditions  for  satisfactory  street  lighting  are 

(1)  even  illumination  of  the  ground,  or  objects  near  the  ground ; 

(2)  uniformity  of  colour;  (3)  absence  of  glare.  In  order  to 
fulfil  the  first  condition,  tlie  lights  must  be  placed  at  a  height 
above  the  pavement  corresponding  with  their  power  and 
spacing,  A  great  objection  to  large  units  of  light  is  that  they 
must  bo  fixed  so  high  above  the  pavement  that  the  light  shines 
directly  in  the  first  floor  windows.  As  regards  -the  second 
condition,  looking  along  a  street  there  is  nothing  more  distress- 
ing to  the  eye  than  a  marked  diversity  in  the  colour  of  the 
lights  in  a  business  thoroughfare.  Such  diversity  must  oon- 
Btitute  a  positive  disadvantage  to  shopkeepers,  as  it  would 
nullify  to  some  extent  tlioir  own  efforts  in  this  direction.  With 
regard  to  the  third  condition,  it  is  to  be  regretted  that  "glare" 
is  often  preferred  to  good  illumination,  and  indeed  is  r^arded 
by  the  average  individual  as  such.  Ideal  street  illumination 
would  be  by  reflected  light  only,  with  the  source  of  light 
invisible  to  the  eye ;  in  practice,  however,  such  a  system  would 
be  prohibitively  costly,  but  every  one  knows  how  much  better 
an  object  may  be  viewed  when  looking  away  from  the  sun  than 
when  looking  towards  it.  The  spectacular  effect  of  a  theatrical 
scene  would  be  ruined  were  not  the  lights  carefully  screened 
from  the  eyes  of  the  audienca 


Spacing  of  Lamps. 

In  modernising  the  lighting  of  a  district,  and  having  decided 
on  the  power  of  the  lamps  to  be  installed,  the  better  plau  is  to 
re-arrange  the  spacing  of  the  lamp  posts.  Du  account  of  the 
low  first  cost,  however,  there  is  a  strong  temptation  to  fix  two 
or  three  buruers  in  the  lanterns  instead;  this  is  usually  an 
unsatisfactory  arrangement,  as  the  lamp  posts  will  probably  be 
too  low  for  the  proper  distribution  of  light :  "  the  greater  candle 
power  of  the  lamp,  the  higher  it  should  be  placed,"  may  be 
regarded  as  a  general  axiom.    For  instance,  if  the  low  standard 
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of  a  mimmum  illamination  of  O'l  candle  foot  were  required, 
and  the  lamps  were  50  yards  apart,  and  12  feet  high,  a  unit  of 
no  lesa  than  1850  c.p.  would  be  necesaary,  whereaa,  if  the  lampa 
were  20  feet  high,  1200  candle  power  only  would  suffice.  On 
the  other  hand,  if  the  lamp  posbs  were  30  yards  apart,  400  c.p. 
would  be  required  if  fixed  at  a  height  of  12  feet,  and  300  c.p. 
if  20  feet  In  other  words,  for  even  distribution  of  light,  the 
raya  from  two  adjacent  lamps  should  intersect  at  the  ground 
level  when  about  15  degrees  below  horizontal.  If  this  rule  is 
followed,  contrasts  in  the  decree  of  lighting  which  are  such  a 
source  of  danger  to  traffic,  will  be  avoided,  and  there  will  ba 
a  minimum  waste  of  light  and  a  maximum  of  efhctency.  In 
rural  districts  the  angle  may  be  reduced  to  10  degrees  below 
borizoDtal. 

The  following  is  a  portion  of  a  table  given  by  Mr.  J.  Abady 
iu  his  paper,  to  which  reference  has  already  been  made,  and 
will  be  found  to  be  an  extremely  useful  guida 

Helgbtor  DliUnRipirt  niatanui  ipirt 
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It  may  be  hare  mentioned  that  centre  lightiug  is  generally 
regarded  as  preferable  to  side  lighting,  but  this  system  can  only 
be  utilised  in  comparatively  narrow  streets ;  an  experimental 
installation  will  be  found  in  Cannon  Street,  E.C.  Apparatus 
for  suspending  both  gas  and  electric  lamps  centrally  ia  manu- 
factured by  the  London  Electric  Firm,  of  Croydon. 

Choice  of  Lights  :  Upeight  v.  Inverted  Buhners. 

During  the  past  three  years,  the  inverted  burner  has  largely 
supplanted  the  upright  burner  for  street  lighting ;  the  reason 
for  this  boiDg,that  the  former  gives  a  much  higher  eificiency  than 
the  latter,  and  is  less  costly  in  maintenance.  The  upright 
burner  gives  its  maximum  light  at  an  angle  between  15  degrees 
and  20  degrees  above  horizontal,  whereas  the  inverted  burner 
gives  its  maximum  light  about  45  degrees  below  horizontal. 
The  chief  reason  for  the  greater  efficiency  of  the  latter  is  that 
the  burner  is  to  some  extent  regenerative,  the  injected  air  and  . 
gas  being  more  or  less  heated  before  reaching  the  point  of  com- 
bustion.   This  increased  efficiency  more  than  compensates  for 
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the  proportion  of  light  lost  tbroagh  being  emitted  in  the  wrong 
direction.  The  Author  has  designed  a  lamp  in  vhich  an 
attempt  ia  made  to  utilise  the  misdirected  raya  from  au 
inverted  burner,  and  redirect  them  where  they  are  required, 
i.e.  along  the  road  about  15  d^rees  below  horizontal.  A 
seotioual  drawing  of  the  lamp  (Fig.  1)  and  polar  oarrea  of  the 
L'ghting  eSects  under  different  conditions  (Fig.  2)  will  be  found 
at  the  end  of  the  paper.  It  will  be  seen  that  the  burner  used 
throughout  the  tests  was  not  a  particularly  efficient  one,  but 
the  comparative  values  of  the  tests  aro  not  thereby  vitiated. 
The  chief  features  of  the  lamp  aro  as  follows : — (1)  The  top  of 
the  lamp  is  hinged,  and  can  be  swung  back  to  facilitate  clean- 
ing. (2)  Beflectors  are  fitted  at  the  top  and  bottom  of  the 
lamp,  in  both  of  which  a  reflection  of  the  mantle  can  be  observed 
when  viewed  at  an  angle  of  15  degrees  below  horizontal,  (3) 
The  burner  is  attached  to  the  top  of  the  lamp,  and  ia  conse- 
quently removed  with  it,  whereas  the  mantle  is  protected  from 
wind,  while  the  inner  and  outer  glassea  are  cleaned  in  turn. 
It  will  be  noticed  that  there  is  no  circulation  of  air  between  the 
inner  and  outer  glasses,  so  that  the  annular  apace  is  practically 
dust  proof,  a  feature  which  is  utilised  in  a  manner  which  is 
described  hereafter. 


Eeflectobs. 

Electric  lamps  possess  the  great  advantage  over  gas  that 
reflectors  of  almost  any  type  can  bo  utilised.  Holophane 
globes  have  long  been  used  in  connection  with  the  former,  but 
are  generally  inapplicable  to  the  latter.  These  globes  consist 
of  a  series  of  glass  prisma  for  the  purpose  of  refracting  and 
distributing  the  light.  Mr.  Jaques  Abady  found  that  the 
"  Excello  "  flame  arc  lamp,  which  is  fitted  with  a  dioptric  globe, 
gave  an  almost  ideal  curve  of  illumination,  and  it  occurred  to 
the  Author  to  introduce  a  plate  of  prismatic  glass  between  the 
inner  and  outer  glass  cylinders  of  the  gas  lamp  previously 
referred  to  for  the  purpose  of  refracting  the  rays  of  light  from 
the  bottom  of  the  mantle  in  the  desired  direction.  A  reference 
to  Fig.  2,  curve  No.  6,  plainly  shows  the  advantage  obtained  by 
this  simple  arrangement.  It  can  only  he  applied,  however, 
where  the  refractor  ia  absolutely  protected  from  dust.  The  top 
reflectors  of  a  lamp  fitted  with  inverted  burners  should  always 
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be  conical  or  convexed  in  shape ;  some  manufaoturers  have 
made  the  error  of  adopting  a  concave  reSeotor. 

LraHTiNG  m  West  Bromwich. 

Although  West  Bromwich  cannot  be  considered  a  criterion 
as  r^ards  public  lighting  (the  cost  of  which  is  borne  chiefly  by 
the  gas  department,  the  gaa  being  charged  at  considerably  less 
than  cost  price),  nevertheless  examples  of  almost  every  modem 
system  will  be  fonnd  in  the  town.  Experiments  with  high- 
pressure  gas  lighting  were  conducted  as  long  ago  as  in  1903 ; 
indeed,  to  West  Bromwich  belongs  the  distinction  of  possessing 
o&e  of  the  first,  if  not  the  ^t  public  lighting  installation  on 
this  system.  It  was,  however,  eventually  abandoned  as  being 
nnsuitable  for  the  requirements  then  existing.  The  installation, 
on  what  was  known  aa  the  "  millennium  "  system,  consisted  of  an 
electrically  driven  compressor,  in  which  the  gas  pressure  was 
raised  to  10  inches  water  column.  The  lamps  each  contained 
one  upright  burner,  consuming  20  cubic  feet  per  hour  and 
giving  a  nominal  light  of  800  candles. 

A  further  system  was  tried  in  another  portion  of  the  town, 
in  which  air  was  used  at  a  pressure  of  2  lbs.  per  square  inch, 
by  moans  of  which  the  gas  was  injected  through  an  annular 
space  in  the  nipple,  upright  burners  being  used.  The  system 
was  kept  at  work  for  some  three  years  with  fairly  satisfactory 
results,  but  was  replaced  on  the  advent  of  high  efficiency 
multiple  inverted  burner  low  pressure  lamps.  From  experi- 
ments he  has  made,  the  Author  is  of  opinion  that  very  high 
eCBciencies  can  be  obtained  with  suitable  inverted  burners  and 
highly  superheated  compressed  air. 

Mention  must  also  be  made  of  the  arc  lighting  in  High 
Street.  This  is  an  example  of  unfortunate  disposition  of  lamps. 
The  tram  poles  are  too  close  together  to  permit  of  the  use  of 
two  lamps  on  each  pole,  and  too  far  apart  to  give  a  good  dis- 
tribution of  light  as  fixed  on  every  alternate  pole,  whereas  if 
only  one  lamp  per  pole  had  been  used  it  must  have  been  fixed 
on  the  top  of  the  pole,  and  would  consequently  be  too  high  for 
practical  purposes. 

Examples  of  modem  high-pressure  inverted  gas  lamps, 
working  at  a  pressure  of  2  lbs.  per  square  inch,  will  also  be 
found  in  St.  Michael's  Street.    These  lamps  are  fitted  with 
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automatic  lighters  by  means  of  which  any  number  can  bo  turned 
on  or  off  at  wUl.  These  lampa  are  of  the  Keith  type,  similar 
to  those  in  use  at  Westminster.  The  Author  has  found  them 
to  give  an  efficiency  of  55  caudles  per  cubic  foot  of  gaa  per 
hour,  when  tested  at  a  range  of  15  feet  and  20  degrees  below 
horizontal  with  West  Bromwich  gas  (which  averages  16'5 
candles.  No.  1  Standard  Burner,  and  620  B.Th.U.) ;  but  when 
using  gaa  of  a  lower  grade,  such  as  that  supplied  in  London,  it 
is  found  that  these  lamps  give  an  efficiency  of  over  60  candlea 
per  cubic  foot.  The  Author  has,  however,  observed  still  higher 
efficiencies  with  high-pressure  lamps  of  the  "Graetzin"  type 
when  working  at  2  lbs.  per  sq^uare  inch.  The  increased 
efficiency  of  high-pressure  burners  is  due  to  the  fact  tliat  a 
greater  proportion  of  the  air  necessary  for  combustion  can  be 
injected  with  the  gas ;  there  is  consequently  less  cooling  effect 
on  the  flame.  Moreover,  complete  combustion  can  be  obtained 
with  a  smaller  flame,  which  is  another  way  of  saying  that  a 
higher  temperature  is  developed.  The  highest  flame  tempera^ 
ture  would  be  developed  if  the  whole  of  the  air  necessary  for 
combustion  could  be  injected  with  the  gas;  but  this  is,  of 
course,  unattainable  in  practice.  A  small  increase  in  the 
temperature  of  the  flame  produces  a  comparatively  large  in- 
crease in  the  amount  of  light  developed.  From  the  foregoing 
it  will  be  seen  that  the  inverted  burner  lends  itself  much  better 
to  a  high  gaa  pressure  than  the  upright  burner,  and  pre-heating 
may  be  carried  to  a  higher  degree,  and  iu  all  probability  much 
higher  efficiencies  will  yet  be  attained  in  this  direction.  The 
essential  conditions  in  high-pressure  gas  lighting,  however,  are 
that  the  pressure  and  quality  of  the  gas  shall  remain  absolutely 
constant.  Failure  to  observe  these  oonditious  has,  in  some 
instances,  caused  dissatisfaction  with  the  system. 

Testing. 
The  most  notable  feature  iu  connection  with  the  large 
number  of  comparative  testa  of  gas  and  electrical  units,  which 
are  published  from  time  to  time,  is  the  singular  discrepancy  in 
the  observed  results.  Only  recently  a  series  of  tests  was 
published,  showing  results  which  turned  out  to  be  little  more 
than  half  of  those  obtained  by  the  officials  of  the  municipal 
authority,  which    were   subsequently  published.      It   seems. 


.y  Google 


rnOM   A  PRACTICAL  POIMT  OF  TIKW.  27 

tbeiefore,  that  unless  tho  methods  of  testing  are  clearly  stated 
the  results  can  possess  very  little  valua  It  is  not  reasonable 
to  expect  such  accurate  results  in  the  street  as  in  the  photo- 
meter-room, where  all  oxtraneous  light  can  be  excluded. 
Indeed,  a  street  photometer  can  only  be  used  with  satisfaction 
where  a  whole  street  is  illuminated  with  similar  units,  and 
even  then  the  results  are  generally  affected  for  purposes  of 
comparison  by  the  varying  reflecting  power  of  the  roadway  or 
adjacent  buildings.  The  longer  the  range  at  which  the  observa- 
tion is  taken,  the  greater  is  the  error  from  this  source.  The 
results  shown  in  Fig.  3  were  to  some  extent  affected  in  this 
manner;  but  Nos.  2,  5,  6,  8,  9,  and  10  on  that  Fig.  were  taken 
in  an  open  space,  with  no  other  lights  visible,  and  should  there- 
fore possess  a  greater  degree  of  accuracy.  For  practical  pur- 
poses the  Author  prefers  a  set  of  observations  taken  in  the 
photometer-room  at  the  critical  angles,  polar  curves  of  tests 
taken  in  this  manner  are  shown  on  Figs.  4  and  5. 

It  may  here  be  explained  that  the  tests  of  inverted  burners 
were  taken  without  a  globe,  in  order  to  eliminate  any  error  duo 
to  reflection,  but  a  globe  is  essential  to  an  inverted  burner  to 
develop  its  true  efficiency.  For  testing  electric  lamps,  a  clock- 
work rotating  arrangement  was  used  with  metallic  contacts  of 
ample  area  bearing  on  brass  rings  mounted  on  a  suitably 
insulated  spindle.  The  ten-candle  Harcourt  standard  pentane 
lamp  and  the  Slmmance  &  Abady  flicker  photometer  were  used. 
For  the  tests  of  street  lamps,  a  photometer  was  used  which 
was  kindly  lent  to  the  Author  by  Messrs.  Alexander,  Wr^ht  & 
Co.,  Ltd.,  of  Westminster.  This  consisted  of  a  metallic  filament 
electric  lamp  worked  from  a  battery  in  circuit  with  which  a 
suitable  rheostat  and  finely  calibrated  ammeter  were  placed. 
A  flicker  photometer  fitted  with  an  angle  finder  was  again  used. 
The  observations  were  made  by  varying  the  resistance  and  con- 
sequently the  light  emitted  by  the  electric  lamp ;  the  reading 
of  the  ammeter  was  then  carefully  noted  as  well  as  the  angle 
and  distance  from  lamp.  Before  starting  and  also  at  the  con- 
clusion of  the  tests  the  electric  lamp  was  tested  in  the  photo- 
meter-room through  the  whole  range  of  the  ammeter.  The 
observations  were  taken  at  right  angles  to  the  direction  of  the 
light  ray  from  the  lamp  and  at  a  height  of  4  feet  from  the 
ground.  This  plan  was  adopted  in  order  that  the  curves  shown 
in  Fig.  3  might  be  more  intelligible.    It  is  well  known  that  a 
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flame  ate  lamp,  unless  fitted  with  a  euitable  reflector  or  dioptric 
globe,  emits  its  maximum  light  at  angles  nusuitaUe  for  street 
lighting.  It  has  therefore  become  customary  to  quote  the 
illuminating  value  of  these  lamps  in  Mean  Spherical  Candle 
Powers.  The  term,  however,  conveys  no  meaning  as  to  the 
value  of  the  \&m^per  te  for  street  lighting,  and  its  use  must  be 
condemned  if  for  no  other  reason  than  its  clomsiness  and  the 
time  required  for  ascertaining  it  It  is  surely  a  poor  street 
lamp  that  does  not  illuminate  the  ground  in  its  immediate 
vicinity. 

Methods  of  Chahgino  foe  Pdblic  Lighting. 

The  usual  method  of  charging  is  to  assume  a  certain  con- 
sumption of  gas  or  current  and  to  price  out  at  so  many  lighting 
hours  per  annum.  This  method  is  satisfactory  where  the  local 
authority  supplies  both  gas  and  electricity.  When  this  is  not 
the  oase,  however,  difflculties  may  arise,  and  it  would  seem  that 
some  other  method  should  he  employed.  A  contract  fofthe  gas 
lighting  of  Calcutta  was  recently  arranged  in  which  the  size  of 
the  gas  nipples  and  the  composition  of  the  gas  were  specified. 
The  Author  has  found  that  the  gas  in  passing  through  the  nipple 
exercises  a  cntting  effect  on  the  metal.  Any  increased  con- 
sumption due  to  this  cause  would  be  at  the  cost  of  the  gas 
supplier,  and  would  rank  as  unaccounted-for  gas.  On  the  other 
hand,  adjustable  nipples  are  too  easily  tampered  with,  and 
generally  give  a  lower  efficiency  than  a  properly  drilled  one-hole 
nipple.  It  may  here  be  noted  that  when  an  admixture  of  water 
gas  is  used,  the  specific  gravity  being  higher,  a  nipple  with  a 
hole  of  a  given  size  will  pass  less  gas  than  if  coal  gas  only  were 
used,  and  in  determining  the  size  of  the  nipple,  due  attention 
must  be  given  to  this  point,  as  well  as  to  the  pressure  of  the  gas 
during  lighting  hours  in  the  district  in  which  the  burners  are  to 
be  used;  a  governor  on  each  lamp  is  an  invaluable  adjunct. 
Higher  elSciencies  are  generally  obtainable  with  a  reasonable 
admixture  of  water  gas,  the  flame  temperature  being  somewhat 
higher  than  that  of  coal  gas.  Still  another  method  of  chaiging 
for  public  lighting  is  that  of  adopting  a  fixed  price  for  a  definite 
illuminating  power,  a  system  which  has  recently  come  into 
vogue  in  London,  being  particularly  convenient  where  high 
power  units  are  concerned.    This  method,  however,  involves  the 
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frequent  use  of  a  street  pbotometer.  The  portable  photometers 
which  RTe  principally  used  in  this  country  are  the  Harrison,  the 
Weber  Portable  Photometer,  the  Trotter  Universal  Photometer, 
and  the  Simmance  &  Abady.  The  latter  has  been  adopted  by 
the  Westminster  City  Council ;  it  is  an  ingenious  instmrnent 
and  possesses  many  advantages,  not  the  least  being  that  it  is  a 
direct  reading  photometer,  and  does  not  involve  the  interpositioa 
of  an  empirical  standard.  The  principle  of  this  photometer  ia 
brieSy,  an  anangemeat  by  which  the  amount  of  light  falling 
upon  one  side  of  the  photometer  disc  can  be  so  varied  by  means 
of  the  simple  taming  of  a  graduated  drum  that  it  can  be  made 
exactly  equal  to  the  light  falling  upon  the  other  side  of  the  disc 
from  the  street  lamp  under  test.  The  graduations  of  the  drum 
can  be  read  off  in  lOOths  of  candles  or  20ths  of  candles  according 
to  whether  the  lamp  to  be  tested  is  of  very  high  power  or  of 
ordinary  intensity. 

The  method  of  producing  the  variations  of  power  of  the 
standard  light  is  by  the  opening  and  closing  of  a  shutter,  which 
allows  more  or  less  of  a  light  of  invariable  intensity  to  pass 
through  and  impinge  upon  the  disc.  It  may  be  best  understood 
by  reference  to  an  ordinary  photographic  camera.  In  this  the 
rays  from  an  illumined  object  are  projected  upon  a  ground- 
glass  screen,  their  images  being  seen  inverted.  The  shuttii^ 
or  opening  of  a  diaphr^m  such  as  the  Iris  does  not  vary  the 
size  of  the  picture,  but  only  the  amount  of  light,  which  is  in 
proportion  to  the  size  of  the  orifice.  In  the  street  photometer 
the  illuminated  object  is  the  interior  of  the  whitened  sphere, 
which  is  brilliantly  illuminated  by  two  electric  lamps.  The 
picture  of  the  interior  of  this  sphere  is  projected,  much  reduced, 
upon  the  white  disc  of  the  photometer,  always  of  one  size,  but 
varied  in  luminosity,  by  the  opening  or  closing  of  the  shutter. 
The  turning  of  the  graduated  drum  affects  the  opening  in  perfect 
proportion.  The  accurate  determination  of  the  fmgle  at  which 
the  test  is  made,  independently  of  any  inclination  in  the 
surface  of  the  road,  has  an  important  bearing  on  the  accuracy 
of  the  tests.  This  photometer  is  fitted  with  an  instrumenc 
consiating  of  a  combined  level  and  quadrant,  weighted  so  as  to 
assume  a  truly  vertical  position  whereby  the  angle  can  be 
determined  with  great  precision,  the  reduced  image  of  the  lamp 
being  projected  throi^h  a  lens  on  to  the  photometric  centre. 
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AuTHOKiry  fob  Contkolung  ruBLic  Lighting, 

There  will  doubtless  be  a  considerable  divereity  of  opinion 
amongst  the  members  of  this  Institution  as  to  which  department 
of  a  local  authority  should  be  entrusted  with  the  control  of  the 
public  lighting.  From  the  foregoing  it  will  be  observed  and 
generally  conceded  that  modern  exigencies  demand  the  pos- 
session of  considerable  technical  knowledge,  and  if  full 
advantage  is  to  be  taken  of  improvements  in  the  ntilisation  of 
gas  and  electricity,  the  co-operation  of  the  chief  officers  of  both 
departments  should  be  secured,  while  the  arrangement  and 
disposition  of  the  lamps  sliould  be  in  the  hands  of  a  local 
surveyor  or  engineer.  Only  by  such  co-operation  between 
officials  can  the  interests  of  the  public  best  be  served.  It  is 
much  to  be  regretted  that  in  many  towns  the  interests  of  one 
department  have  been  deliberately  permitted  to  suffer  to  the 
adrantf^e  of  the  other.  Personal  predilections  are  indefensible 
where  the  public  welfare  is  concerned. 


Maintenance. 

In  discussing  the  subject  of  public  lighting  by  gas,  the  first 
question  that  will  probably  be  asked  is, "  What  mantles  do  you 
use!  "  The  Author's  reply  to  such  a  question  would  be  that 
mantles  vary  very  much  in  quality  from  time  to  time,  and  that 
in  consequence  a  great  variety  of  mantles  are  used.  For  several 
years  in  West  Bromwich  it  has  been  customary  as  far  as  pos- 
sible to  purchase  mantles  in  the  stocking  form,  impregnated 
with  a  standard  solution  and  not  coUodionised.  The  mantles 
are  burnt  off  and  seasoned  with  high-pressure  gaa,  and  carried 
out  in  metal  boxes  fitted  with  suitable  supports.  In  tlua  way 
a  mantle  of  the  highest  quality  and  strength  is  obtained.  As 
regards  ordinary  coUodionised  mantles,  a  good  quality  will  be 
found  to  be  cheapest  in  the  long  run.  In  the  choice  of  a 
mantle,  due  consideration  must  be  given  to  the  question  of 
texture,  whereas  a  mantle  of  open  mesh  is  suitable  for  a  "  lazy  " 
fiame,  one  of  closer  texture  should  be  used  for  a  strong,  active, 
and  well  aerated  flame.  The  Woodall-Moon  mantle  testing 
machine  will  be  found  to  be  a  most  useful  apparatus  for 
detecting  any  falling  off  in  the  quality  of  the  mantles  Bupplied. 
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Maintemance  op  Public  Lamps  in  West  Bromwich. 

Typgortmp.  AT«n«eND.  oIMintlHnnd 

p«  Bnmsr  per  Anunni. 

Old  pattern  with  " C "  bamer 88 

14  inch  lamp  with  angle  btuner 6-8 

1<>    »       »        „     double  iuTorted  bnroera       ..         ..         .,     7*6 
1 1    „       „     new  pattciD  Ump  with  Bingls  inverted  bnrDar . .     I'O 

The  Author  regreta  that  he  has  no  authentic  particulars  oE 
the  life  of  electric  lamps  of  the  newest  form.  This  must  depend 
in  a  large  measure  upon  the  regularity  of  the  voltage,  which 
shows  considerably  more  variation  in  the  case  of  the  circuits  at 
the  gas  works  than  would  be  found  in  the  town  supply,  though 
kept  perfectly  constant  during  the  testing  of  the  Umps  for 
illuminating  power. 

Adtomatio  Lighting. 

A  paper  on  street  lighting  would  in  these  days  be  incomplete 
vitbout  some  reference  to  this  subject.  The  average  number  of 
lamps  lighted  and  extinguished  by  a  lamplighter  appears  to  be 
about  100,  and  the  time  occupied  in  each  operation  about  1^ 
hours;  so  that  by  the  use  of  automatic  lighters  the  lighting 
time  may  be  reduced  by  nearly  two  hours  per  day.  Automatic 
lighters,  of  which  there  are  almost  numberless  forma,  may  be 
divided  into  two  classes.  (1)  Those  operated  by  clockwork, 
and  (2)  those  operated  by  a  momentary  increase  in  the  pressure* 
of  gaa  in  the  mains.  The  latter  way  may  be  subdivided  into 
two  classes,  one  in  which  the  gas  valve  is  operated  by  a  bell 
floating  on  mercury  or  other  liquid,  and  the  other  in  which  the 
gas  acts  on  a  diaphragm  contained  iu  the  iastrumeut  which 
opens  and  closes  the  gas-way.  The  latter  form  of  apparatus 
is  probably  the  more  reliable,  hut  before  deciding  upon  an 
installation,  a  careful  study  must  be  made  of  the  gas  pressure 
in  the  mains  in  all  parts  of  the  district,  or  failure  will  result. 
If  the  mains  in  any  part  of  the  towu  are  overworked  during 
lighting  hours,  there  is  considerable  difficulty  in  timing  the 
jiressure  wave  so  that  it  may  not  be  excessive  and  cause  the 
blowing  of  meters,  but  shall  be  sufficient  to  reach  the  remote 
parts  of  the  district,  and  not  be  absorbed  by  the  rapid  increase 
-which  is  taking  place  in  the  consumption  of  gas  ea  route.  In- 
staUationa  of  both  systems  have  been  used  in  West  Bromwich, 
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but  it  is  foimd  tliat  tbe  atmospheric  conditioos  have  a  deleterioiis 
effect  on  the  mecbanism  of  the  clockwork,  and  until  the  dis- 
tributing system  is  leorganised,  the  conditions  ■will  be  un- 
favourable to  the  use  of  the  latter  type  unless  adopted  through- 
out the  town. 

The  chief  cause  of  failure  of  automatic  lighters  is  found  to 
be  in  the  bje-pass.  It  is  probable  that  in  the  near  future 
pyrophoric  ignition  will  be  successfully  applied  to  public 
lamps.  The  use  of  Hertzian  waves  is  also  not  beyond  the 
bounds  of  possibility.  For  the  lighting  of  the  lamps  in  West 
Bromwich,  excepting  the  comparatively  few  which  are  auto- 
matically controlled,  an  acetylene  torch  is  used. 


COKOLPSION. 

The  Author  has  found  much  difficulty  in  dealing  with  the 
many  aspects  of  interest  presented  by  the  subject  under  con- 
sideration within  the  limited  oompass  of  a  paper,  and  it  has 
only  been  possible  to  refer  very  briefly  to  many  of  them,  but 
in  conclusion  he  would  again  express  the  conviction  that  for 
the  satisfactory  lightiug  of  our  thoroughfares,  units  of  com- 
paratively small  power  should  be  employed,  and  that  they 
should  be  so  spaced  that  contrasts  in  the  intensity  of  the  light 
falling  on  the  road  surface  ore  reduced  to  a  minimum. 
The  Councils  of  the  Institution  of  Electrical  Engineers  and 
the  Illuminating  Engineering  Society  have  recently  appointed 
committees  for  the  consideratioa  of  the  subject  of  street  light- 
ing, and  have  invited  the  oo-operatiou  of  your  Council  and  that 
of  the  Institution  of  Gaa  Engineers,  and  it  is  to  be  hoped  that 
as  the  result  of  their  deliberations  a  satisfactory  specification 
will  be  evolved  which  will  be  generally  applicable. 

The  Author  desires  to  acknowledge  the  valuable  assistance 
rendered  by  hia  colleagues  of  the  electrical  department  ia 
granting  him  the  loan  of  lamps  and  apparatus,  and  by  Mr, 
j>,  G.  Moore,  the  chemist  at  the  gas  works,  in  conducting  the 
tests  of  the  various  burners  and  lamps. 
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DISCUSSION. 


Mr.  J.  T.  Eayrs  :  I  think  it  m^ht  be  useful  if  Mr.  Copp  in 
the  courae  of  his  reply  wonld  tell  the  members  where  they  will 
find  the  different  systems  of  lighting  in  opeiation  in  the  town — 
the  high-pressore  gas,  the  inverted  burners,  and  the  different 
systems  of  electric  lighting. 

Mr.  H.  Gilbket  Whvatt  :  The  first  remark  I  disagree  with 
is,  "  In  modernising  the  lighting  of  a  district,  and  having  decided 
on  the  power  of  the  lamps  to  be  inatalled,  the  better  plan  is  to 
re-arrange  the  spacing  of  the  lamp-posts."  We  qnite  admit,  or, 
personally,  I  qnile  admit,  the  correctness  of  this  view  in  country 
roads,  or  in  the  residential  roads  of  a  town  not  much  cat  up  by 
cross- streets.  But  in  the  centre  of  a  town  where  there  are  a 
luge  number  of  cross-streets  and  you  have  a  lamp  at  every  street 
comer  it  is  very  different,  for  if  you  rearrange  your  lamps  you 
have  to  double  the  number.  Eighty-three  yards  may  be  assumed 
as  a  suitable  distance  at  which  the  lamps  should  be  placed  apart, 
bat  if  you  put  in  intermediate  lamps  making  the  space  between 
each  41^  yards,  you  make  the  rest  of  the  town  jealous.  So  I 
suggest  it  is  a  far  better  solution  of  the  problem  to  put  a  double 
burner  in  the  lantern,  and  then  the  people  in  the  other  districts 
of  the  town  are  not  made  jealous.  It  is  quite  certain  if  you  set 
down  lamps  40  yards  apart  there  is  a  cry  for  a  similar  condition 
of  affairs  in  other  streets,  and  your  lighting  bill  may  soon  be 
dpubled.  The  second  point  is  as  to  centre  lighting.  Mr.  Copp 
says  that  centre  lighting  is  generally  regarded  as  preferable  to 
aide  lighting.  I  am  not  prepared  to  admit  that.  The  vehicles 
which  go  along  the  roads  carry  their  own  lights.  The  light  we 
want  in  our  streets  is  for  the  convenience  of  foot  passengers, 
and,  where  streets  cross,  to  enable  them  to  pass  from  one  side  to 
the  other  without  coming  into  contact  with  vehicles.  My  own 
opinion  is  that  side  lighting  is  the  correct  thing.  As  to  the 
methods  of  chai^Dg  for  public  lighting,  we  have  lately,  in 
Grimsby,  revised  our  lighting  specification.  We  had,  until 
recently,  a  speoiSoation  that  the  burners  should  be  a  certain  size 
and  bum  a  certain  number  of  cubic  feet  of  gas  per  hour.  But 
our  electrical  engineer  has  been  desirous  of  lighting  the  streets 
by  electricity,  bo  we  have  changed  over  to  what  Mr.  Copp  puts 
in  the  third  place,  a  definite  illuminating  power,  and  we  are 
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Specifying  that  at  a  certain  distance  from  the  lamp  there  Bball 
be  a  certain  candle-power  obtained.  Our  electrical  engineer  is 
prepared  to  light  certain  streets  for  exactly  the  same  price  as 
the  gas  company  has  charged,  viz.  3800  hours  for  31.  12s.  lOd. 
per  lamp — it  beti^  specified  that  there  must  be  a  candle-power 
of  SO  at  a  distance  of  1  foot  from  the  lamps.  We  have  a  photo- 
metric examination,  and  if  the  gas  company  is  not  giving  the 
light  there  is  a  fine.  The  electrical  engineer  is  quite  prepared 
to  pay  the  same  fine.  In  r^srd  to  the  measurement  of  the 
light,  Mr.  Copp  says : "  A  street  photometer  can  only  be  used  with 
precision  where  a  whole  street  is  illuminated  with  similar  units, 
and  even  then  the  results  are  generally  vitiated  by  the  varying 
reflecting  power  of  the  roadway  or  adjacent  buildings."  But  it 
gives  an  indication  of  what  the  light  is.  If  the  specification  ia 
60  candle-power  and  you  find  47  candle-power  on  the  photo- 
meter you  would  say  nothing  about  it,  but  if  there  is  only  27 
candle-power  then  you  make  your  complaint.  If  there  is  an 
allegation  that  the  street  lighting  is  not  up  to  the  specification, 
you  cannot  take  a  lamp  down  to  the  room  and  measure  it  there ; 
you  must  do  it  in  the  street.  For  theoretical  purposes  the  testa 
may  be  made  in  t^e  photometer  room,  but  for  practical  purposes 
it  must  be  taken  in  the  street  to  see  whether  you  are  getting 
what  you  pay  for.  I  do  criticise  Plate  6,  the  lighting  time  in 
West  Bromwich.  I  notice  in  summer  time  he  lights  his  lamps 
a  full  hour  before  sunset,  which  is  an  absolute  waste  of  money. 
For  instance,  last  night  a  quarter  past  ten — one  and  a  quarter 
hours  after  sunset — would  have  been  early  enough.  The  West 
Bromwich  people  could  save  money  if  they  postponed  the  light- 
ing to  an  hour  after  sunset  in  the  summer  months  in  place  of  an 
hour  before  sunset.   They  would  save  at  least  two  hours'  lighting. 

Ms,  Copp:  The  lighting  and  extinguishing  takes  over  an 
hour. 

Mr.  Whvatt  :  I  still  have  to  criticise  the  time  of  lighting. 
If  this  is  the  time  for  beginning  to  light  you  are  too  late  in 
winter ;  you  ought  to  have  the  lighting  finished  before  sunset 
I  am  quite  prepared  to  admit  this,  yom  atmosphere  is  very  much 
less  clear  than  ours  and  in  November  or  December  you  ought, 
probably,  to  finish  lighting  by  three  o'clock. 

Mr.  T.  Caink  ;  The  paper  shows  the  disadvantage  which 
gas  lighting  has  i^ainst  electric  lighting  in  the  lighting  and 
extinguishing  of  street  lamps.     I  think  least,  myself,  of  the 
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portion  of  Mr.  Copp's  paper  relating  to  automatic  lighting.  It 
is  at  any  rate  apparently  not  up  to  date  for  the  lamplighter  to 
go  roand  and  light  and  extinguish  each  separate  street  lamp  as 
is  done  in  the  case  of  ordinary  gas  lighting,  while  electric  lights 
can  be  put  on  and  shut  off  at  a  moment's  notice.  The  problem 
of  antomatio  street  lighting  is  one  which  I  endeavoured  to  solve 
by  temporarily  raising  the  pressure  in  tlie  gas  mains.  That 
method  has  obvious  advaut^es  over  that  of  clockwork  systems, 
inasmuch  as  advanb^  can  be  taken  of  economising  on  ligbb 
evenings.  On  the  other  hand,  if  there  should  be  a  dark  evening 
you  can  light  half  an  hour  earlier;  thus  the  lighting  can  be 
adapted  at  the  particular  moment  which  the  manager  at  the  gas 
works  thinks  is  desirable.  That  means  the  saving  of  a  large 
amount  of  gas  on  exceptionally  light  evenings,  and  on  the  other 
hand  the  pnblio  are  not  inconvenienced  by  the  lamps  being 
lighted  too  late  on  dark  evenings.  The  diGficultiea  we  are  con- 
fronted with  are  those  mentioned  in  Mr.  Copp'a  paper — the 
variations  of  pressure  in  the  mains  due  to  the  varying con&unip-< 
tion  which  renders  it  uncertain  whether  the  whole  of  the  lamps 
will  be  lighted  by  the  increase  of  pressure,  and  if  they  arc 
extinguished  by  reduction  in  the  pressure,  which  is  usually  the 
case,  then  an  unexpectedly  heavy  draft  upon  the  maius  may 
reduce  the  pressure  so  that  the  lamps  become  extinguished 
before  the  time  for  extinguishing  bos  arrived.  In  order  to  meet 
that  difficulty  it  occurred  to  me  that  it  was  necessary  to  adopt 
a  different  form  of  station  governor  from  that  usually  manu- 
factured. The  ordinary  station-governor  is  designed  for  the 
purpose  of  maintaining  a  uniform  pressure  on  the  mains  froni 
the  works — a  pressure  such  as  the  engineer  considers  sufUcient 
to  meet  the  demands  of  the  moment ;  a  governor  of  that  kind 
seems  to  render  it  altogether  uncertain  what  will  be  the  mini- 
mum pressure  maintained  in  the  remote  part  of  the  mains. 
With  the  object  of  overcoming  that  difficulty  it  seems  necessary 
to  ijevise  a  governor  which  will  change  the  pressure  automati- 
cally to  suit  the  demands  on  the  mains  from  time  to  time.  Such 
a  governor  was  designed  and  found  to  answer  its  purpose  per- 
fectly well.  I  should  like  to  know  whether  Mr.  Gopp  has  had 
experience  of  such  a  governor,  for  it  seems  to  me  that  the  ques- 
tion of  automatic  lighting  depends  upon  the  use  of  an  appliancd 
which  will  automatically  change  the  pressure  to  suit  the  coa- 
sntuptlou  and  thus  render  the  pre.<»nre  approximately  uniform 
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throDghout  the  Bystem  of  mains  in  use.  The  other  point  is  the 
difficulty  of  maintainii^  the  by-passes  intact.  They  are  apt  to 
choke  up,  80  that  when  the  pressure  is  put  on  there  is  no  light. 
That  difficulty  could  be  overcome  by  using  electric  ignition, 
which  could  be  easily  applied  by  having  small  batteries  fitted  in 
connection  with  each  lamp-post  and  making  a  temporary  contact 
when  the  pressure  is  put  on  for  lighting.  I  think  by  adopting 
this  method  the  question  of  automatic  lighting  can  be  met 
successfully,  and  in  that  respect  gas  lighting  would  not  stand  at 
the  same  disadvantage  as  it  does  now  for  public  lighting. 

Mr.  H.  Kicqardson  :  I  would  like  to  ask  Mr.  Copp  if  he  has 
used  the  tramway  poles  for  street  lighting  purposes.  We  are 
getting  such  a  forest  of  posts  iu  the  streets  that  it  is  well  to  try 
and  reduce  the  number.  If  Mr.  Copp  has  tried  fixing  incan> 
descent  gas  lamps  on  the  poles  I  should  like  to  ask  whether  he 
has  found  the  life  of  the  mantles  satisfactory. 

Mr.  Sholto  Douglas  :  I  would  like  to  ask  Mr.  Copp  whether 
the  street  lamp  he  has  on  exhibition  before  us  is  on  the  market, 
and,  if  bo,  who  is  the  maker,  and  the  price.  With  respect  to 
governors,  I  would  like  Mr.  Copp's  opinion  on  the  cheaper  forms 
of  governors,  at,  say,  Is.  6rf.  and  2s.  each,  for  use  in  connection 
with  vertical  incandescent  burners. 

Mb,  W.  Jones  :  I  would  like  to  know  whether  advantage  is 
taken  by  local  authorities  generally  to  dispense  with  lighting  on 
the  fine  nights  when  the  moon  is  full,  for  it  seems  to  be  the 
practice  in  my  own  neighbourhood  to  economise  in  that  fashion. 

Mr.  J.  Birch  :  Could  the  Author  give  information  as  to  the 
efficiency  as  I'Cgards  lighting  and  maintenance  of  the  inverted 
burner,  either  singly  or  in  duplicate  in  the  lantern  1 

Mb.  F.  Oscar  Kirby  :  There  are  one  or  two  points  on  which 
1  woald  like  to  ask  for  further  information.  In  the  first  place, 
I  would  like  a  further  explanation  of  the  statement  that  the 
standard  to  be  adopted  in  any  town  or  locality  should  bear  some 
relationship  to  its  rateable  value  per  head  of  population.  I 
would  like  to  know  4'hether  this  refers  to  districts  of  a  town 
or  simply  the  population  as  a  whole.  It  seems  to  me  that  such 
a  standard  would  not  be  generally  applicable.  Is  it  intended  to 
convey  the  idea  of  a  standard  rising  pro  rata  with  the  rateable 
value  of  the  locality  lighted  ?  If  so,  one  may  instance  the  case 
of  a  side  street  with  highly  assessed  factories  or  warehouses  on 
both  Bides  and  practically  no  population  or  pedestrian  traffic 
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duriDg  lighting  hours.  Further  on  in  the  paper  three  essential 
conditions  for  satisfactory  street  lighting  are  quoted.  I  will 
suggest  a  fourth,  whieli  may  be  termed  depth  of  illamination. 
For  satisfactory,  equable,  and  uniform  illumination  there  must 
be  sufficient  light  for  high  vehicles,  as,  for  instance,  motor  omni" 
buses,  though  of  course  it  may  be  said  that  all  vehicles  should 
furnish  their  own  means  of  illumination.  Mr.  Copp  mentions 
that  large  units  of  light  placed  fairly  high  may  shine  through 
the  first-floor  windows.  That  would  not  appear  to  be  a  serious 
objection,  as  in  thoroughfares  such  as  Victoria  Street,  West- 
minster, where  large  units  are  necessary,  the  first-floor  rooms 
are  not  generally  in  use  during  lighting  hours,  being  mostly 
offices  or  storerooms.  Mr.  Copp's  figures  as  to  the  relative 
candle-power,  height,  and  spacing  of  lamps  do  not  appear 
exactly  to  confirm  the  axiom  in  his  paper,  and  with  which  I 
entirely  concur,  that,  the  greater  the  candle-power  of  the  lamp, 
the  higher  it  should  be  placed,  and  can  I  take  it  that  the  figures 
adduced  are  the  results  of  actual  tests  ?  They  do  not,  at  any 
rate,  appear  to  be  in  accord  with  the  law  of  inverse  squares. 

We  are  indebted  to  Mr.  Copp  for  drawing  our  attention  to 
the  doubtful  utility  for  general  use  of  the  term  "  mean  spherical 
candle-power  "  as  a  standard  for  illumination.  That  standard 
has  recently  been  adopted  in  connection  with  the  Westminster 
Lighting  contract,  and  may  be  the  most  satisfactory  one  for  the 
conditions  obtaining  in  that  case.  There  is,  perhaps,  a  tendency 
to  look  upon  it  as  a  guide  and  precedent  for  any  and  every  case. 
It  is  therefore  important  to  bear  in  mind  that  the  practical  value 
of  a.  lighting  source  should  be  computed  on  a  bafis  which  has 
reference  to  the  conditions  of  usage. 

Mb.  H.  a.  Garrett  :  As  to  the  methods  of  charging  for 
public  lighting,  I  see  no  reference  in  the  paper  to  the  method 
adopted  in  many  towns  known  as  the  average  meter  system.  I 
DOtiee  that  it  is  stated  in  the  paper  that  it  is  usual  to  assume  a 
certain  consumption  of  gas  or  electric  current,  but  that  is  capable 
of  being  widely  dealt  with,  and  the  question  is  whether  it  is  not 
better  to  adopt  the  average  meter  system,  that  is  to  say,  one 
meter  to  every  eight  or  ten  lamps  and  pay  fur  the  actual  con- 
Bumption.  I  do  not  know  whether  Mr.  Copp  has  had  any  ex- 
perience of  that  method  of  paying  for  gas  for  street  lighting.  I 
am  speaking  of  gas  obtained  from  a  private  company  and  not 
from  a  gas-worky  belonging  to  a  corporation. 
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The  Pkkbident  :  Before  calling  upon  Mr.  Copp  to  reply  to 
the  various  questloDS  raised  ia  the  discussion  I  would  ask  you 
to  pass  a  very  hearty  vote  of  thanks  to  him  for  the  paper  be  baa 
given  us  this  morning.  I  should  like  to  say  the  placing  of 
lamps  in  the  borough,  and  the  hours  of  lighting — everything 
beyond  the  supply  of  gas — is  done  by  the  Highways  Committee. 
The  Lighting  Committee  only  do  it  by  contract  as  if  it  were  a 
private  firai.  The  number  of  hours  of  street  lighting,  both  by 
gas  and  electricity,  belongs  to  my  department.  Ia  amngiDg 
these  matters  it  i^  noediess  to  say  that  Mr.  Copp,  the  electrical 
engineer  and  myself  work  in  that  amicable  way  which,  I  think, 
all  officials  of  any  Corporation  should  do. 

The  vote  of  thanks  having  been  unanimously  passed, 

Mr.  H.  E,  Copp,  in  reply,  said  :  I  am  indeed  grateful  for  the 
kind  reception  you  have  given  to  my  paper.  I  would  like  to 
say  how  much  I  appreciate  the  honour  of  being  asked  to  con- 
tribute a  paper  on  this  subject.  I  also  welcome  the  criticism  it 
has  elicited ;  that  is,  indeed,  the  purpose  for  which  the  paper 
was  written.  We  all  have  our  own  opinions,  and  discussions  of 
this  kind  often  result  ia  our  modifying  our  views  on  different 
points. 

I  have  some  difBculty  in  answering  Mr.  Eayrs's  question 
as  to  where  the  different  lamps  are  to  be  seen,  for  they  are 
dotted  about  promiscuously  all  over  the  town.  We  are  improv- 
ing, as  far  as  possible,  the  more  important  thoroughfares  first> 
both  your  President  and  myself  recognise  that  there  remains  a 
great  deal  to  be  done  ia  the  direction  of  improving  the  public 
lighting  of  West  Bromwich.  Some  high-pressare  gas-lamps 
would  be  fonnd  in  St  Michael's  Street,  and  the  newest  form  of 
inverted  burners  and  lanterns  in  Beeches  Boad.  lu  High  Street 
you  will  see  the  electric  arc  lighting,  which  I  ought  to  say,  in 
fairness  to  the  electricity  department,  is  somewhat  antiquated. 
There  are  to  day  very  much  better  lamps  on  the  market  than 
these.  At  eleven  o'clock  the  arc  lamps  are  switched  off,  and 
the  metallic  filament  lamps  switched  on ;  it  is  a  question 
whether  the  lighting  is  not  better  after  that  time  than  before, 
at  any  rate  from  the  point  of  view  of  even  illumination.  In 
St.  Michael's  Street  there  is  a  high-pressure  gas-lamp  of  3000 
candle-power.  I  should  like  to  say  that  this  lamp  does  not  give 
quite  3000  candle-power  according  to  my  observation,  but  it 
must  not  be  assumed  from  tliat  that  this  type  of  lamp  is  not 


..Google 


DISCUSSION.  39 

capable  of  doing  so.  As  a.  matter  of  fact  the  same  pattern  of 
lamp  is  elsewhere  giving  3200  candle-power,  but  I  think  they 
are  working  at  a  higher  pressure  than  we  are  in  West  Brom-< 
wich,  probably  nearer  3  lbs.  than  2  lbs.  pressure  per  square 
inch.  With  reference  to  Mr.  Whyatt'a  remarks  as  to  his  diffi- 
culty in  spacing  lamps,  when  he  says  that  his  lamps  are  as 
much  as  83  yards  apart,  it  is  to  be  hoped  that  in  Grimsby  they 
go  in  for  large  units  of  light,  or  else  the  lighting  must  be  very 
poor.  The  remedy  there  seems  to  be  to  put  in  higher  lamp- 
posts and  raise  the  unit  of  illumination.  In  my  paper  I  say  it 
is  better  to  re-space  the  lamp-posts  than  to  put  two  burners  in  a 
lantern.  If  you  are  going  to  make  the  lamp-poets  higher  there 
would  be  no  objection  to  increasing  the  unit  of  light ;  in  a  great 
many  cases  that  would  be  the  cheapest  way  of  solving  the  diffi- 
culty. With  regard  to  centre-lighting  I  was  careful  to  avoid 
saying  I  am  in  favour  of  ib  From  reading  the  technical  publi- 
cations and  also  noticing  what  has  been  done  in  Germany — ' 
where  they  are  adopting  centre-lighting  in  nearly  every  large 
town — and  having  in  mind  also  the  experiments  which  have 
been  carried  out  in  Canon  Street,  London,  I  think  it  is  very 
likely  that  centre-lighting  will  take  a  very  important  place  in 
the  future.  But,  personally,  1  am  not  altogether  in  favour  of 
the  method,  because,  unless  the  units  of  light  are  very  large  and 
are  fixed  high  above  the  road,  a  horse  and  cart  proceeding  along 
the  road  will  throw  a  very  deep  shadow  on  the  pavement.  Very 
few  places  in  England  have  tried  this  system  up  to  the  present, 
although  it  is  under  consideration  in  many  places.  With  regard 
to  Mr.  Whyatt'a  remark  as  to  the  lighting  of  Grimsby,  we 
people  who  read  technical  communications  on  the  subject  of 
public  lighting  and  follow  the  subject  closely  are  forced  to  the 
conclusion  that  Grimsby  is  more  or  less  a  law  unto  itself  on  the 
question  of  public  lighting.  I  do  not  know  what  method  of 
testing  they  have  in  uso,  but  the  arrangement  would  lead  one 
to  think  that  the  question  of  tests  ought  to  be  a  most  important 
one  for  Grimsby.  I  have  carefully  refrained  in  my  paper  from 
giving  the  comparative  costs  of  gas  and  electric  light.  I  think 
it  is  quite  unnecessary,  as  every  one  knows  the  efficiency  that 
can  bo  obtained  from  a  town  supply  of  gas,  and  must  also  know 
the  consumption  of  electricity  by  the  modem  metallic  filament 
lamp.  It  is  simply  a  question  of  arithmetic.  Some  people 
prefer  electric  lighting  for  various  reasons.     One  would  not 
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expect  low-preaauie  gas  lighting  oa  Brighton  front,  for  instaDce. 
But  there  are  places  snitable  for  both  forms  of  illuminant,  hence 
the  importanoe  of  keeping  one's  mind  free  &om  prejudice  and 
judging  each  case  according  to  local  conditions.  With  r^ard 
to  Mr.  Whyatt's  criticiam  of  our  lighting  and  extinguishing 
chart  in  West  Bromwich,  this  was  compiled  from  the  actuaL 
figures  of  last  year.  The  climatic  peculiarities  of  West  Brom- 
wich make  the  times  of  lighting  and  extinguishing  appear 
inconsistent.  I  do  not  say  it  is  a  perfect  chart,  or  an  ideal  one. 
We  have  3940  hours  per  annum  to  light,  and  your  President 
and  myself  in  collaboration  fix  the  most  suitable  time  for  both 
lighting  and  extinguishing.  You  notice  the  difference  between 
spring  and  autumn,  for  instance.  Mr.  Caink  referred  to  pres- 
sure lighting.  The  lighting  of  public  lamps  by  pressure  from 
the  works  is  all  right  in  a  flat  district  where  there  is  an  equable 
pressure  all  over  the  town,  I  think  I  have  made  that  point 
clear  in  my  paper.  The  objection  to  pressure  lighting  is  that 
if  you  have  varying  waves  of  pressure  in  different  ports  of  the 
district  you  may  have  many  failures.  For  that  reason  I  prefer 
an  automatic  clockwork  lighter  and  extinguisher.  We  have 
tried  most  forms  of  automatic  lighters.  The  extinguishing  is 
not  done  by  taking  off  the  pressure,  it  is  invariably  done  by 
another  wave  of  pressure.  As  regards  the  governor  for  pro- 
portioning the  pressure  to  the  consumption,  this  object  is 
accomplished  by  Braddock's  "  counter-balance  governor,"  which 
is  fitted  with  a  double  valve.  I  have  had  considerable  experi- 
ence in  working  these  governors,  and  the  usual  method  of 
applying  the  pressure  is  .by  lowering  a  tank  of  water  on  to  the 
top  of  the  governor  bell ;  there  is  a  tap  at  the  bottom  of  the 
tank  which  gradually  discharges  the  water,  so  that  when  the  tank 
is  empty  the  pressure  resumes  its  normal  height.  Mr.  Caink, 
from  his  remarks,  seems  to  assume  that  automatic  lighting  is 
more  or  less  experimental  at  the  present  tima  That  is  not  so ; 
it  is  an  established  fact,  both  as  regards  pressure  and  clock- 
work systems.  I  may  say  that  there  are  whole  districts  lighted 
entirely  by  automatic  methods.  One  of  the  most  notable  is 
Newcastle-on-Tyne,  where  several  thousands  of  automatic 
lighters  are  in  use.  With  regard  to  Mr.  Kichardson's  question 
as  to  lamps  on  tramway  poles,  I  have  found  that  inverted 
lamps  fixed  in  that  way  are  perfectly  satisfactory,  and  the 
renewals  even  less  than  with  the  ordinary  lamp-post.    We  have 
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qwte  a  number  in  West  Bromwich  on  tram  poles.  In  reply  to 
Mr.  Donglas's  quesUop,  I  am  afraid  thia  lamp  canDot  be  obtained 
at  present ;  indeed,  I  should  not  like  it  to  be  possible  for  it  to 
be  obtEuned  in  its  present  form,  as  it  will  be  generally  admitted 
that  it  is  not  a  thing  of  beauty ;  but  it  is  the  only  one  I  could 
arrange  to  show  you  to-day ;  I  have  redesigned  it  in  a  much 
more  presentable  form.  One  of  the  main  points  of  the  lamp  is 
that  the  reflectors  can  be  kept  clean,  because  the  air  is  excluded. 
The  method  of  cleaning  it  is  by  unscrewing  the  lock  nut  and 
swinging  the  top  back,  the  burner  comes  righc  away  from  the 
mantle  and  leaves  the  glass  behind.  I  know  of  no  sBtisfactory 
governor  for  street  lamps  which  can  be  purchased  at  the  price 
of  l3L  6d.  or  2s.  The  best  lamp  governor  I  know  is  probably 
the  Bryan  Donkin,  but  I  do  not  remember  the  price ;  there  are, 
however,  several  kinds  on  the  market.  In  reply  to  Mr.  Jones's 
question  as  to  the  omission  of  lighting  while  the  moon  is  at  the 
full,  that  is  probably  satisfactory  for  country  districts,  but  it  is 
totally  inadmissible  for  urban  districts.  I  should  not  like  to 
contemplate  the  effects  of  leaving  the  town  of  West  Bromwich 
unlighted  during  the  period  of  full  moon,  because  very  often 
the  period  passes  and  we  have  not  been  able  to  observe  that 
there  has  been  one. 

Mb.  Jonbs  :  That  is  the  difficulty  with  us. 

Ms.  Copp :  You  have  a  much  clearer  atmosphere  at  CoUvyn 
Bay  than  we  have.  With  r^ard  to  Mr.  Kirby's  remarks,  when 
I  say  that  the  standard  of  lighting  should  bear  some  relationship 
to  the  rateable  value,  I  simply  mean  that  as  a  general  state- 
ment. I  certainly  think  it  should  bear  some  relationship  to  it. 
For  instance,  we  will  hardly  light  Edward  Street,  West  Brom- 
wich, on  aa  generous  a  scale  as  Westmiuster  would  light  its 
main  thoroughfares.  It  should  have  some  relationship  to  a 
general  scale ;  I  do  not  mean  any  particular  road,  but  the  general 
standard  of  lighting  to  be  adopted  in  the  town.  I  quite  agree 
with  Mr.  Kirby  that  I  shonld  have  suggested  a  definite  standard 
of  illumination  as  one  of  the  essential  conditions  of  satisfactory 
street  lighting.  Mr.  Kirby  criticised  my  figures  relating  to  what 
I  stated  as  an  axiom  that,  "  the  greater  the  candle-power  of  the 
lamp,  the  higher  it  should  be  placed,"  I  put  those  figures  in  to 
illustrate  the  truth  of  that  axiom.  If  Mr.  Kirby  looks  at  it 
carefully,  I  think  he  will  find  that  they  bear  out  that  statement. 
In  reply  to  Mr.  Garrett's  observations  as  to  the  method  of 
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chai^ng  on  the  averse  meter  system,  there  is  not  so  much 
necessity  nowadays  for  that,  because  everybody  knows  that  with 
a  particular  size  of  burner  and  mantle,  youi  limits  of  consumption 
are  very  narrow  indeed.  Of  course,  in  the  days  of  the  flat-flame 
burner,  it  was  absolutely  essential.  One  gentleman  who  took 
part  in  the  discussion  referred  to  electric  ignition.  We  have  also 
tried  that  method  in  West  Bromwich,  and  I  really  think  it  is  a 
practical  system ;  but  some  three  or  four  months  ago  I  decided 
to  do  away  with  the  by-passes,  some  of  which  are  very  extrava- 
gant US  regards  consumption  of  gas,  and  light  by  means  of  an 
acetylene  torch.  We  have  a  special  torch,  which  is  an  extremely 
handy  arrangement,  and  it  possesses  the  advantage  that  it  does 
not  blow  out  in  the  worst  weather,  I  have  received  no  com- 
plaint of  it  up  to  the  present  from  the  lamplighters,  that  being 
a  sure  sign  that  it  is  quite  satisfactory,  I  have  a  sample  here 
for  your  inspection.  There  is  just  another  matter  I  desire  to 
emphasise  •  that  is  the  question  of  testing.  When  I  say  that 
the  observations  were  taken  at  right  angles  in  the  direction  of 
the  light  ray  from  the  lamps  and  at  a  height  of  4  feet  from  the 
ground,  I  am  perfectly  aware  that  I  shall  be  severely  criti- 
cised by  my  electrical  friends,  bat  I  am  perfectly  prepared  to 
more  fully  state  my  reasons  for  coming  to  the  conclusion  to 
state  the  tests  in  that  way.  If  I  were  to  liave  charted  the  curves 
of  illuminating  values  in  the  way  some  would  wish  us  to 
arrive  at  them,  namely  that  of  plotting  the  candle-feet  on  a 
horizontal  plane,  Plate  3  would  have  been  unintelligible.  It  is 
only  necessary  to  multiply  these  figures  by  a  constant  to  turn 
them  into  the  figures  of  light  falling  on  a  horizontal  plana  I 
prefer  my  method,  because  it  is  clearer  on  the  chart. 
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FIRE  PROTECTION  IN  TOWNS. 
By  KEGINALD  BROWN,  Assoc.M.Inst.C.E.,  Memler. 

SUBTBTOR   AND    ENGINKEE  TO  THB   UEBAN    DISTRICT 

Council,  Southall-Nobwood. 

It  is  curious  to  note  that  although  many  of  the  Author's  col- 
leagues are  chief  officers  of  the  fire  brigades  in  their  respective 
districts,  and  their  advice,  as  surveyors,  is  sought  when  it  is 
desired  to  iostal  "  up-to-date  "  fire  appliances,  no  paper  oq  the 
subject  has  hitherto  bcea  submitted  to  the  Institution.  Probably 
this  is  due  to  the  fact  that,  at  present,  there  are  few  firms  who 
lay  themselves  open  to  carry  out  work  of  this  sort,  and  that  it  is 
thought  best  to  place  the  whole  matter,  including  the  design, 
in  the  hands  of  a  selected  firm;  hut  this  reasoning  may 
be  applied  to  other  branches  of  our  profession,  and  still  we 
think  it  advisable  to  be  au  fait  with  the  matters  so  that  we 
may  know  when  the  work  is  done  properly.  It  is  .for  this 
reason,  and  also  that  the  paper  may  be  used  as  one  of  reference, 
that  the  Author  has  attempted  to  collate  iuformation  on  the 
subject,  and  to  submit  it  to  bis  colleagues  with  the  hope  that  it 
may  be  found  useful  to  them. 

The  necessity  of  providing  all  districts  with  fire  appliances 
is  surely  not  denied ;  the  day  has  gone  when  a  man  can  be 
found  to  make  the  remark  "  let  the  fire  have  a  chance " ; 
sJthough  one  does  sometimes  hear  the  remark  that,  if  it  were 
not  for  the  fire  brigade  more  work  would  be  found  for  the 
builder.  This  may  be  perfectly  true — so  far  as  the  building  is 
concerned — but  local  authorities  have  also  to  look  after  the 
protection  and  saving  of  life  in  addition  to  property.  When  a 
fire  has  got  well  hold  there  is  no  telling  where  it  will  end.  As 
Shakespeare  truly  said,  "  A  little  fire  is  quickly  trodden  ont> 
which  being  sufTored,  rivers  cannot  quench."  For  many  years 
past  the  Legislature  has  given  powers  to  urban  authorities  for 
the  formation  of  fire  brigades  and  the  purchasing  of  all  necessary 
appliances. 
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The  Police  Clausea  Act,  1847  (mcorporated  with  the  Public 
Health  Act,  1875)  gives  power  to  an  urban  authority  to  purchase 
or  provide  such  engines  for  extinguishing  fires  and  such  water 
buckets,  pipes,  and  other  appurtenances  for  such  engines  and 
such  fire  escapes  and  other  implements  for  safety  or  use  in  case 
of  fire  and  may  purchase,  keep,  or  hire  such  horses  fur  drawing 
such  engines  sa  they  think  fit,  and  may  build  or  hire  places  for 
keeping  such  engines  with  their  appurtenances,  and  may  employ 
a  proper  number  of  persons  to  act  as  firemen,  and  may  make 
such  rules  for  their  r^ulation  as  they  think  proper,  and  give 
such  firemen  and  other  persons  such  salaries  and  such  rewards 
for  their  exertions  in  oaae  of  fire  as  they  think  fit.  The  Public 
Health  Act,  1876,  also  provides  that  every  urban  authority  shall 
cause  fire  plugs  and  all  necessary  works,  machinery,  and  assist- 
ance for  securing  an  ef&cient  supply  of  water  in  case  of  fire  to 
be  provided  and  maintained,  and  for  that  purpose  may  enter 
into  an  ^reemeut  with  any  water  company  or  persons;  and 
they  shall  paint  or  mark  on  the  buildings  and  walls  within  the 
streets,  words  or  marks  near  to  such  fire  plugs  to  denote  the 
situation  thereof,  and  do  such  other  things  for  the  purposes 
aforesaid  as  they  may  deem  expedient. 

The  Waterworks  Clauses  Act,  1847,  further  provides  that  a 
company  is  bound,  at  the  request  of  the  authority,  to  fix  fire 
plugs  in  their  mains  at  not  more  than  100  yards  from  each 
other  or  in  positions  indicated  by  the  local  authority.  The 
company  is  farther  to  maintain  the  fire  plugs  in  proper  order, 
but  the  expense  of  providing,  fixing,  and  maintaining  such  firo 
plugs  must  be  borne  by  the  local  authority.  The  fire  plugs  so 
fixed  must  be  kept  charged  with  water,  under  the  pressure 
specified  in  the  Act  of  the  Water  Company,  unleBs  prevented 
by  frost,  drought,  or  unavoidable  causes  or  during  repairs,  and 
it  may  here  be  noted  that  the  water  may  be  taken  therefrom 
free  of  cost  for  actual  tire  purposes,  but  not  for  practice. 

The  question  of  fire  protection  therefore  resolves  itself  into 
three  heads : — 

(1)  An  ample  supply  of  water  easy  of  access. 

(2)  The  provision  of  a  fire  brigade  and  the  necessary 
appliances. 

(3)  Means  for  quickly  notifying  the  brigade  of  the  existence 
of  a  fire. 
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1.  Watbe  Supply. 


In  some  tovns  the  water  is  supplied  to  tlie  mains  at  such  a 
preasure  as  to  permit  of  the  water  reaching  coDsiderablj  higher 
than  the  highest  huildiog,  and  all  that  is  necessary  is  to  attach 
the  hose  to  the  nearest  standpipe  and  turn  on  the  water,  but  in 
the  majcH-itjr  of  towns  the  water  has  to  be  forced  through  the 
hose  by  means  of  a  iire  engioe. 

In  both  cases — especially  the  latter — it  ia  necessary  to  test 
the  mains  so  as  to  make  quite  sure  that  an  efBcient  supply  of 
vater  is  always  at  hand.  To  ensure  an  ample  supply  of  water 
implies  control  of  the  sizes  of  the  mains,  etc.,  bub  as  these,  in 
many  instances,  are  owned  by  companies  the  Author  does  not 
purpose  entering  into  the  question  of  the  proper  size,  except  to 
state  that  do  main  should  be  less  than  4  inches  internal  diameter. 
Fire  Hydrants. — The  district  should  be  mapped  out  and 
these  appliances  fixed  in  convenient  positions  so  as  to  control 
the  whole  of  the  "  built  upon "  area.  Many  good  forms  of 
hydrants  are  on  the  market,  and  it  would  serve  no  useful 
purpose  to  describe  them.  They  are  arranged  in  pits  below  the 
footway,  and  water  is  drawn  from  them  through  a  portable 
standpipe  coupled  to  the  outlet,  the  upper  end  of  the  standpipe 
being  bent  over  to  deliver  in  a  horizontal' direction.  The  pro- 
vision of  an  adaptable  "meter"  or  "gauge"  is  essential  for 
ascertaining  the  capability  of  individual  fire  hydrants  to  satisfy 
the  requirements  of  fire  engines  for  water.  Such  a  "rate  of 
flow"  gauge  is  that  invented  by  "Prentice  "  and  described  in 
Vol.  143,  p.  281,  of  the  Proceedings  of  the  Institution  of  Civil 
Engineers.  It  is  very  convenient  to  use,  and  its  portability  and 
simplicity  of  construction  renders  it  a  valuable  instrument,  as 
the  results  can  be  relied  upon  to  give  within  5  per  cent,  of  the 
real  discbaige.  The  gauge  is  based  on  the  principle  of  ascer- 
taining the  flow  of  water  by  means  of  a  "pitot "  tube.  Briefly 
the  iostrument  consists  of  a  shoit  length  of  pipe  (12  inches) 
screwed  to  the  outlet  of  the  hydrant  and  of  the  same  diameter 
(2f>g  inches).  Near  the  gauge  outlet  there  is  inserted  a  "  pitot " 
tube,  placed,  with  its  opening  facing  the  issuing  stream,  mid- 
way between  the  centre  and  the  side  of  the  tube.  Depending 
from  this  tube  is  a  looped  pipe  supporting  a  Bourdon  gauge,  the 
gauge  having  the  discbarge  in  gallons  per  minute  and  the  head 
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iu  feet  due  to  velocit7  marked  ob  the  face  of  the  dial,  bo  that 
the  result  can  be  read  without  calculation.  The  instrument  is 
made  by  Messrs.  G.  Kent  &  Son,  of  Holboro,  and  can  be  hired 
as  well  as  purchased.  A  few  years  since  the  Author  had  occa- 
sion to  teat  the  fire  hydrants  in  his  district  with  this  instrument, 
and  the  information  obtained  from  such  tests  showed  very 
clearly  indeed  the  location  of  the  poorly  supplied  hydrant,  and 
he  was  able  to  emphasise  this  fact  when  urging  for  improvements 
in  the  water  supply.  The  facts  ascertained  by  the  tests  were 
not  questioned  by  the  water  company,  so  that  it  may  be  taken 
they  were  quite  satisfied  as  to  their  accuracy.  The  table  below 
shows  the  gauginga  of  the  hydrants  referred  to : — ■ 


Mo. 

milD. 

'SJn'SSi.'l.S^fl^iC' 

So. 

not*  of 

r.w«sr 

ctarg»lrHolti«.lr. 

miln. 

cbus*  IDLO  tb«  ilr. 

liKhea. 

IncboL 

1 

4 

150* 

19 

9 

340 

2 

i 

115» 

20 

G6» 

H 

i 

55* 

21 

68» 

4 

45* 

22 

55* 

5 

205» 

28 

48* 

5 

215" 

21 

120- 

5 

225* 

2R 

125' 

S 

2*0* 

26 

ISO- 

4 

185* 

27 

130* 

9 

820 

28 

140- 

9 

260' 

29 

135' 

9 

350 

.^0 

ISO* 

S 

220* 

31 

120' 

9 

360 

32 

120* 

e 

870 

88 

180* 

0 

SiO 

Hi 

170- 

» 

S40 

35 

115' 

9 

860 

30 

Ci» 

Note. — As  the  fire  engine  in  use  required  a  supply  of 
300  gallons  per  minute  to  keep  it  going  at  full  power,  the  table 
shows  at  a  glance  the  necessity  of  improving  the  supply  at  those 
hydrants  marked  with  an  asterisk,  or  taking  additional  supplies 
from  other  sources  (if  they  are  convenientj.  Such  information 
is  of  the  greatest  value  to  the  chief  officer  of  the  fire  brigade,  as 
he  will  know  what  supply  to  expect  when  proceeding  to  any 
part  of  the  district. 

Marking  Positions  of  Sydmnts. — The  duty  of  indicating  the 
position  of  the  fire  hydrants  rests  upon  the  urban  authority. 
It  is  usual  to  mark  their  positions  by  fixing  cast-iron  tablets  ab 
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the  back  of  the  path,  opposite  the  hydrant,  with  the  distance 
indicated  thereon  in  feet  and  inches.  It  is  essential  to  ascertain 
bj  periodical  inspection  that  these  plates  are  not  altered  in  posi- 
tion or  removed,  as  the  absence  or  alteration  in  position  might, 
in  the  case  of  a  serious  fire,  hamper  the  services  of  the  brigade  by 
causing  a  loss  of  time  in  searching  for  the  hydrant,  and  might 
also  lead  to  heavy  damages  being  claimed  from  the  authority 
by  the  owner  of  the  property.  Whilst  on  the  question  of  a 
water  supply  for  fire  extinguishing  purposes,  the  Author  cannot 
re&ain  from  emphasising  that  it  b  the  duty  of  the  authority — ■ 
in  the  words  of  ihe  Acts  previously  referred  to — to  see  that  an 
efBcient  supply  of  water  is  provided  and  maintained,  and  for 
that  purpose  may  enter  into  an  agreement  with  the  water 
company.  This,  in  the  Author's  opinion,  seems  to  imply  that, 
failing  agreement  with  the  water  company  for  an  efBcient 
supply,  the  local  authority  has  no  alternative  but  to  provide 
the  supply  themselves,  and,  in  that  case,  the  supply  can  only  be 
for  iire-extinguishing  purposes,  and  not  for  domestic  supply. 
The  Author  has  in  mind  many  cases  where  this,  if  this  opinion 
is  correct  and  if  acted  upon,  would  involve  the  ratepayers  in  a 
very  considerable  expenditure. 


2.  Fire  Brigade  and  Appliahces. 

Brigades. — ^These  may  be  divided  into  (1)  paid,  (2)  volun- 
tary, and  (3)  a  combination  of  the  two.  In  large  towns  the 
brigade  is  usually  a  paid  one,  the  members  residing  at  the 
central  or  sub-stations ;  whilst  in  a  small  district  the  brigade 
is  either  kept  up  by  voluntary  subscriptions  and  the  appliances 
are  provided  by  the  local  authority,  the  men  giving  their  ser- 
vices. Between  these  two  extremes  there  may  be  several 
modifications.  One  or  more  men  may  be  in  constant  attendance 
at  the  central  station — and  are  consequently  paid — or  the  men 
may  be  paid  a  nominal  retaining  fee  and  also  for  all  time  lost 
from  their  ordinary  employment  only,  their  services  at  fires 
during  the  evening  or  night  being  voluntary.  The  method 
adopted  will  be  governed  by  the  expense  to  which  the  district 
can  go.  The  number  of  firemen  will  also  depend  upon  the 
extent  of  the  district  and  the  appliances  provided,  but  it  is 
as  well  not  to  overstaff  the  brigade.     The  Author  does  nob 
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here  wiah  to  convey  that  a  brigade  should  be  under-staffed, 
but  sufficient  men  should  be  appointed  to  deal  with  all  the 
appliances  provided,  bearinnf  in  mind  that  a  cliief  officer  has 
power  to  pay  for  outside  help  should  he  require  it  The  rules 
of  conduct  of  the  brigade  will  vary  in  each  town,  but  the  Author 
gives  below  (for  reference)  su^ested  rules  -tot  a  br^ade,  the 
men  being  paid  a  nominal  retaining  fee. 


Sulet. 

1, — The  bri^e  ia  organlied  bj  the  hereiaaftor  esUed  the  Counoll, 

In  pDiaaBDce  of  the  powers  vested  in  them  for  the  protection  of  the  Uvea  uid 
pMperty  of  the  inhabltauta  of  the  Urban  Bnuitaiy  Dtotrict  from   loai 

and  diim&go  by  fire. 

Heubeiis. 

2.— The  brigade  shall  oonslat  of  the  following :— A  chief  offioer,  secretarf, 
ongiueor,  sooond  engineer,  two  cKUipe  oondnotors,  driver,  and  eight  firemen; 
and  every  member  oF  the  brigado  shall  within  two  duys  of  bii  appointment 
sign  the  memorandDm  ooutained  In  the  meraoraadnm  book  kept  by  the  aeorc- 
tar; — and  shall  be  fDmiahed  with  a  copy  of  these  mlea. 

S.— The  managomout  and  gonatol  anperrision  of  the  brigade  ia  TMted  In  the 
Worka  Committee  of  the  Council,  and  the  command  and  control  Is  vested  in 
tho  chief  officer  for  the  time  being. 

Duties— Ca  up  OrsioBB. 

i. — The  chief  iiffloer  aliall  be  reiponaible  for  the  control  and  general  oondnet 
of  the  brigade  and  for  the  proper  and  elOoieal  performance  of  the  dnties  by 
oTsry  member  thereof,  and  shall  take  oaro  that  the  miss  of  the  Coonoll  relating 
to  the  brigade  are  strictly  observed.  He  shall  ioipect  all  the  plant,  oniform, 
and  eqaipmeot  belonging  to  the  OonncJl  at  least  once  in  every  three  mootbs, 
and  shall  report  monthly,  or  more  often  if  nooessary,  to  the  Oonucil  oa  the  work 
of  the  brigade. 

He  shall  order  a  snfflcient  nnmber  of  drills  fur  the  pnrpose  of  thoronghly 
initmcLing  tho  flremen  as  to  the  use  of  all  the  applianoei  of  the  brigade, 
and  oauso  all  notices  to  be  posted  on  the  station  notice  board  or  olher«ise. 

The  cliloF  officer  shall  within  48  hours  after  a  tarn  out  of  the  brigade  to  a 
"  oall "  furnish  to  tho  olork  lo  the  Council  a  full  report  thereof,  together  with 
an  aecouDt  of  the  expenses  inonrred  thereat. 

ENOiNaiB-iN-CaABaK. 
S.— The  cngiDeer-in-cbarge  aball  assist  the  chief  offiocr  in  llie  discharge  of 
hit  duties,  and  ahnll  take  charge  of  the  brigade  In  the  absence  of  the  chief 
offloer,  in  which  case  all  his  dnties  will  be  similar  to   those  of  the   chief 

He  will  be  held  respcmslble  for  the  etoam  fire  engine  being  kept  In  perfect 
working  order,  and  ready  at  all  times  for  lnimodiate>ervice,  and  sball  report  anj 
mishap  or  other  accident  that  may  render  the  engine  unBt  for  lervioe  to  the 
chief  officer. 
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H&  aluill  bo  rMponaible  for  the  Sre  eagloe,  aDgios  houso,  fire  brigade 
jHemiroa,  with  all  pUnt  and  applioncM  or  every  deBcription  being  kept  clean 
■od  in  good  order,  and  periodically  examine  same,  and  immadiately  report  to 
Ibe  chieF  ofGoer  any  plant  or  appliance  that  may  be  nnfit  for  seirioe.  The 
eBgineer-in-charge  shall  take  entire  charge  of  the  ateam  Gre  engine,  and  Bholl, 
directed  by  the  ohieC  offloer,  driTe  the  same  at  all  drills,  and  fires. 

He  ahajl  also  instruct  ench  mombera  of  the  brigade  aa  may  bo  appointed  by 
the  chief  offioei  for  that  purpose  in  the  manngement  of  auch  engine  in  order  lo 
qoalify  them  to  take  charge  of  the  same. 

The  engineer  shall  keep  a  stuck  book  in  which  he  shall  enter  all  plant  and 
appliances  bolonging  to  the  brigade,  and  shall  keep  an  aooonnt  of  ull  alorei 
netcMaiy  for  carrying  on  the  nork  of  the  brigade,  and  shall  be  held  lesponsibla 
by  the  chief  officer  lur  the  serving  ont  of  same  for  the  use  of  the  brigade. 

Absutikt  EnaiitEBa. 
G. — The  assistaDt  engineer  will  beeu^ct  to  the  directions  of  the  cnginoor-in- 
charge,  and  shall  make  himself  Ihoronghly  efHcient  in  all  ihe  duties  laid  dunu 
iu  these  rnlea  for  the  eDglaeer-lii-obarge,  and  ahall  ossibt  in  all  work  apper- 
taining to  him,  and  generally  as  ho  may  from  time  to  lime  require  under  tlio 
direction  of  Iho  chief  offloer. 

Seobbtabt. 
7. — The  secretary  shall  keep  the  foltowiog  books,  which  shall  bo  provided 
by  the  Conncil: — 

(a)  A  roll  book  in  which  he  shall  enter  the  names  and  addresses  of  tbo 
memhers  in  order  of  seniority,  tu  bo  determined  ooconllng  to  the  date 
of  joining  the  brigade. 
(fi)  A  drill  register,  in  wliich  he  shall  enter  tho  names  of  all   membcra 

present  at  e«ah  drill. 
(ii)  A  report  book,  in  which  he  ahall  enter  all  the  reports  of  Arcs  in  and  oat 

of  the  district 
(if)  A  minnle  and  flnanoe  book  for  tho  aie  of  the  brigade, 
(e)  The  memorandnm  book. 

The  secretary  shall,  under  the  instraotion  of  the  chief  officer,  wrjto  all 
notices  for  drills,  etc,  and  be  responsible  for  notifying  all  members  of  Uie 
brigade  of  same. 

Esoire  CoaccoTon. 
8. — The  escape  oondoctor  ahall,  if  he  is  so  directed  by  the  chitf  officer,  or  if 
in  the  abaenoe  of  such  order  ho  deems  it  neoesiary,  ta^e  the  escape  to  a  fire, 
and  shall  remain  in  charge  of  it  so  long  as  he  deems  it  necessary  for  the  eavinf; 
of  life.  As  aooD  as  there  is  no  further  need  for  the  nse  of  the  CBCapc  tho  esoapo 
coodDOlor  shall  place  the  escape  in  a  safe  posilion  and  report  himself  to  the 
chief  officer  or  officer-in -charija  and  place  himaelf  under  his  orders.  In  tho 
absence  of  the  chief  officer  or  officer- in-charge,  the  escapa  oondnctor  first  at 
the  fire  sbsll  take  tho  command. 

FiBMIEK. 

9.— In  the  event  of  the  chief  officer,  engineer,  second  engineer,  and  escape 
eondnctor  not  being  present  at  a  fire  ur  drill,  the  aenior  Diember,  for  the  time 
being,  shall  take  tbo  command,  and  the  membcra  prsBent  moat  render  the  some 
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obodiooco  to  him  whilst  in  oommand  aa  tlic;  would  to  the  chief  officer,  and  lis 
■hall  bo  vested  for  tho  timo  being  vith  all  the  power  of  the  ohicf  offlocr,  to 
whom  ho  shftll  report. 

ID. — On  an  ularm  of  "Are"  beini;  given,  ever;  member  aball  proceed  with 
rcBBonable  diepntah  to  tho  fire  station  unlew  he  knowe  of,  and  is  near  to  tho 
Bct^DS  of  flie,  in  trtiioh  cobg  lie  may  proceed  at  onoe  to  tho  Ore.  Aav  member 
vbo  wilfall;  neelecta  nr  refDBCH  to  atlend  willi  rensonable  dispatch  at  a  fire  after 
being  Bummoned,  sljall  be  liable  lo  a  6ne  or  2c.  Gd.  for  Itie  Urst  cfffDce,  unlen  fae 
can  produce  u  reaBoiialile  excnae.  For  a  eccoiid  offence  he  shall  be  liable  to 
iusUnt  disniiSBal  from  the  brif^de. 

11. — AIL  momberaof  the  brigade  almll  be  furnished  with  Dnironn  nndeqnip- 
jnent  bj  the  Council.  Such  uniform  and  equipment  to  remain  the  property  of 
tlie  Council,  and  must  be  retarned  to  the  fire  btation  in  ^ood  coudltion  (fair  vaj 
and  tear  excepted)  four  days  previous  to  a  member  leaving  tho  brijtade.  Each 
flruman  shall  keep  his  kit  and  equipment  in  a  thoroughly  clean  and  servicoUo 
condition  aud  the  bright  metal  well  polished.  The  uniform  or  boots  shall  not 
bo  worn  eicopt  when  the  flremaA  is  engaged  in  flic  brigade  duties  or  on  parade^ 

12. — Tho  Council  shat]  Insnrc  nil  members  of  the  brigodo  against  iujury  or 
death  while  on  duty  on  the  terms  set  out  in  the  policy  of  tho  company  with 
which  the  insurance  is  effected,  and  ever;  member  of  the  brigade  shall  accq>t 
all  EUms  paid  by  the  company  aaauring  against  accidents  in  tespeot  itf  any 
injury,  in  full  satisfaotion  of  all  claims  against  tba  Connoil. 

13. — The  brigade  shall  atlcnd  all  fires  in  the  Council's  district,  and  may 
attend  fires  withont  the  distriot  upon  rcoeiring  a  call  by  the  polloe  or  by  sn 
office r-in-charge  of  the  brigade  belonging  to  tho  district  whore  the  £iu  is 
raging. 

In  all  eases  of  calls  (□  firca  outside  the  district  the  chief  officer,  or  In  his 
absence  from  daty,  tho  offlcec.  in -charge  is  to  use  his  discretion  as  to  whether  the 
brigade  shall  attend  or  not. 

14.— Every  officer  and  member  of  the  brigade  when  on  duty  is  strictly 
forbidden  to  accept  any  beer,  wine,  spirits,  or  other  intoiicuting  liquors  from 
any  persons.  The  chief  officer  or  offioeT-in-«harge  may  in  his  discretion  Id  the 
ease  of  a  long,  arduous  attendance  at  a  fire  or  drill,  or  in  cold  and  severe  weather 
(but  not  otUemise)  provide  the  ofBoers  and  members  of  the  brigade  attending 
such  fire  or  drill  with  rerreshuient  of  a  plain  bnt  substantial  cliaracter  at  a  cost 
not  exceeding  two  ahiltings  io  the  cose  of  a  fire,  and  iiot  eioeeding  sixpsnce  in 
tho  case  of  a  drill,  for  each  offlocr  and  member  of  the  brigade  present  thereat. 

IS.^All  applications  for  appuintmunt  to  the  brigade  ithal]  be  made  through 
the  chief  officer.  All  casos  of  suspsnalon  shall  be  reported  to  tho  Works 
Committee,  with  whom  shnil  rest  the  power  of  dtsmissul. 

The  snid  Committoo  shall  also  have  the  power  to  dianiss  inslantl;  from  Iha 
brigade  any  member  whose  conduct  ia,  in  the  opinion  of  the  chief  officer, 
injurious  to  the  discipline  or  the  interests  of  the  brigade. 

No  member  of  the  brigade  shall  write  to  the  Cuunoi!  or  Work)  Committee 
or  communicate  with  tbctn,  or  either  of  thotn,  or  any  member  thereof,  either 
directly  or  iadirectly  except  through  the  chief  offlcer,  but  any  written  complaint 
or  communication  iniide  to  the  chief  officer  shall  l«  submitted  to  the  Works 
Committee  at  the  first  meeting  of  aiich  Committee  held  after  the  receipt  of  eoah 
oomjilaint  or  communication. 

16, — All  members  while  on  duty,  drills  or  Area,  shall  ohey  the  orders  of  the 
chief  officer  or  offloer-in. charge  and  shall  not  take  orders  from  any  other  person. 
Any  member  who  breaks  these  rales  or  who  disobeys  the  lawful  orders  of  the 
oblef  offioei  or  offlDer-in-charge  shall  be  liable  to  stupension. 
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Bbtaihiho  Fin. 
17, — The  following  retaiDiag  feei  will  be  paid  by  tho  Coonoil  :— 

<    I.      d. 

Pint  eoginecr        7  10  Operaunnrn 

Beoond  eDgiQeer 6    0  U   „  „ 

Secretary 4    0  0   „  „ 

2  Euopo oondactora         ..         ..         ..4    0  Oeooh  „ 

SFirameQ BOO    „  „ 

Driver  3    0  0  „ 

CnUboy 10  0  „ 

IS. — ^Eaoh  flreaan  will  be  reaponsible  for  that  part  of  tho  general  oloaniDg. 
aod  other  dnties  at  the  fire  statluD,  a»  ahall  be  allotted  to  him  by  tho  chief 
ufficer  or  eDginem-io-chnrge. 

Altibahuh  or  Rulu. 

lO.^The  CoQndl  ahdl  be  empowered  to  m»ke  enoh  alteration!  to  these  rale* 
OS  may  TroiB  time  to  time  be  oousideied  expedient. 

Notice  of  inch  Blter«tioD*  or  of  intended  new  rules,  ihall  be  posted  on  tho 
notiue  board  at  the  fire  station  fourteen  days  before  they  take  effect. 

Applianoes. — The  Author  does  not  think  it  necessary  to 
touch  upon  all  the  appliances  in  use  by  a  fire  brigade,  such  as 
fire  escapes,  scaling  ladders,  hose,  hose  trucks,  and  other  acces- 
Bories,  nor  upon  the  various  appliances  in  use  for  automatically 
opening  the  doors  of  the  fire  station,  stable  doors,  swinging- 
harness,  and  such-like  appliances,  as  full  particulars  of  these 
can  be  found  in  any  catalogue  of  firms  making  same,  but  it 
may  bo  of  interest  to  discuss  the  types  of  fire  engines — the  most 
important  appliance  in  connection  with  the  subject-matter  of 
this  paper.  Fire  engines  may  be  of  various  kinds,  such  as 
manuals,  chemical  engines,  and  steam  or  certain  other  motive- 
power  driven,  machines. 

Manuals. — In  villages  where  fires  may  be  few  and  tho 
first  cost  an  important  consideration,  the  manual  fire  engine 
is  still  widely  used.  The  type  of  engine  almost  universally 
adopted  in  such  cases  is  that  known  as  the  "  London  Brigade  '\ 
pattern,  from  the  fact  that  at  one  time  it  was  the  principal 
machine  used  by  tho  London  Fire  Brigade.  The  piston  rods  of 
the  pumps  connect  to  connecting-rods  working  upon  a  central 
rocking  shaft  and  fitted  with  long  wooden  handles  for  the 
pumpers.  The  alternate  raising  and  depressing  of  these  handles 
gives  the  pump  pistons  the  up-and-down  movement  which 
draws  the  water  through  the  suction  inlet  and  forces  it  into  the 
air  vessel  and  thence  to  the  delivery  outlets.    Tho  lever  handles 
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when  in  nse  project  fore  and  aft  of  the  engines,  and  for  con- 
venience are  made  to  fold  and  lock  when  the  engine  is  travel' 
ling.  In  the  older  forms  of  the  London  Brigade  manual  engine 
the  pumps  and  air  vessel  are  placed  in  the  cistern  below  the 
centre  of  the  large  hose  box  familiar  to  every  one,  the  suction 
inlet  is  at  the  rear,  and  delivery  outlets  are  at  the  sides  between 
the  front  and  hind  wheels.  In  the  latest  pattern  engine  these 
working  parts  are  placed  outside  and  at  the  rear  of  the  hose 
boi  in  the  portion  of  the  cistern  projecting  beyond  the  bor. 
Here  they  are  always  visible,  and  therefore  more  likely  to  be 
kept  in  good  working  order,  and  the  suction  and  delivery  valves 
are  exposed  for  examination  or  renewal  by  simply  unscrewing 
the  air  vessel— the  work  of  a  few  seconds  only  compared  with 
hours  of  close  work  necessary  to  get  at  the  \'alve8  in  the  older 
pattern  engines.  The  pumping  power  of  this  latter  type  of 
engine  is  also  considerably  increased.  As  a  rule,  in  this  new 
pattern  engine  the  suction  inlet  and  delivery  outlets  are  placed 
at  the  rear,  but  when  desired,  aa  is  sometimes  the  ease  for  drill 
uniformity,  etc.,  the  outlets  may  be  placed  in  the  old  position, 
at  the  sides,  without  lessening  the  value  of  the  improvements 
referred  to.  At  each  side  of  the  cistern  of  the  engines  are  pro- 
jecting "pockets"  designed  to  carryone  or  more  lengths  of 
suction  hose,  each  pocket  having  a  hinged  lid,  which  forms  a 
foot  rest  for  the  firemen  who  ride  upon  the  top  of  the  laige 
hose  box  when  travelling  to  or  from  a  fire.  The  engine  is 
mounted  upon  steel  springs  and  mail-coach  axles,  with  high, 
wood-spoke  wheels,  and  is  drawn  by  a  pair  of  horses.  It  is 
constructed  in  a  number  of  sizes  designed  according  to  the 
number  of  "  pumpers  "  required  to  work  them.  The  smallest 
— namely,  the  16-men  size— (worked  by  8  pumpers  each  aide) 
and  the  22-men  size  are  probably  the  most  usual  sizes.  The 
former  is  able  to  throw  a  jet  110  feet  high,  and  the  latter  a  jet 
120  feet  high. 

The  need,  in  some  cases,  is  felt  for  a  machine  which  can  be 
used  to  deal  with  small  fires  in  a  district  without  bringing  out 
the  steamer,  and  this  has  resulted  in  the  manufacture  of  what 
is  known  as  a  "  first  turn-out "  machine.  As  its  name  implies, 
it  is  intended  to  be  the  first  machine  turned  out  upon  receipt  of 
a  firs  call,  and  for  this  purpose,  while  comprehensive  in  character, 
it  is  compact  in  design  and  as  light  as  possible  to  make  it  oon- 
sistent  with  the  requisite  strength  and  durability.     In  reality 
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the  machine  combinoB  three  different  piecea  of  apparatus:  (1)  a 
full-size  hose  and  implement  carrif^e,  coDveying  men,  hose  and 
Btandpipes,  and  other  essentials  for  dealing  with  an  outbreak 
of  fire  by  means  of  hydrant  streams ;  (2)  a  chemical  engine 
■with  a  length  of  stout  indiarubber  hose,  a  complete  first-aid 
appliance  for  dealing  with  the  vast  majoriby  of  fires  in  a  dis- 
trict withont  bringing  into  service  the  more  powerful  steamer ; 
and — sometimes — (3)  a  telescopic  fire  escape  constructed  on 
the  lattice  girder  principle  with  plumbing  gear,  which  enables 
the  ladders  to  be  maintained  in  a  vertical  position  when  the 
escape  is  standing  npon  uneven  ground,  and  safety  stops,  which 
prevents  any  possibility  of  the  ladders  running  down  in  case  of 
a  mishap  to  the  ropes,  or  from  any  other  cause.  The  hose 
carriage  is  strongly  built  with  steel  side  frames  and  cross 
girders,  and  is  mounted  on  steel  springs  and  mail-coach  axles, 
with  high,  wood-spoke  wheels,  the  hind  pair  having  metal  hubs, 
giving  them  additional  strength.  The  large  hose  bo£  which 
occupies  a  central  position  is  of  mahogany,  and  is  fitted  with  a 
sliding  lid  affording  easy  access  to  the  interior.  In  front  of  the 
hose  box  is  placed  the  chemical  engine,  and  above  the  latter  are 
seats  for  the  coachman  and  ofBoer,  while  beneath  is  a  good-sized 
box  for  tools,  etc. ;  two  or  more  firemen  ride  on  each  side  of 
the  hose  box.  Powerful  foot  brakes  worked  by  coachman  and 
fireman  control  the  running  of  the  machine,  while  a  loud- 
sounding  gong  is  provided  for  clearing  the  way. 

The  main  ladders  of  the  escape  are  formed  as  girders,  the 
flanges  being  of  weU-seasoned  Oregon  pine  united  by  steel 
lattice.  These  girders  are  connected  at  the  back  by  struts,  and 
in  front  by  stout  oak  spokes.  Two  of  the  three  sliding  ladders 
are  similarly  designed,  while  the  top  ladder  has  solid  wood 
aides.  The  sliding  surfaces  are  covered  with  galvanised  steel 
strip,  which  protects  the  ladder  sides  and  at  the  same  time 
strengthens  the  escape.  The  ladders  are  mounted  upon  a  steel 
mail-coach  axle,  with  high,  wood-spoke  wheels,  and,  when  in 
nse,  the  heel  of  the  escape  rests  upon  the  ground,  ensuring 
stability.  Stout  support  poles  or  props  are  also  hinged  to  the 
head  of  the  main  ladder  for  nse  when  the  ladders  may  be  sub- 
ject to  any  special  strain.  Folding  levers  are  hinged  to  the 
front  of  the  escape  at  the  lower  end,  and  these  when  unfolded 
are  automatically  secured  in  position.  The  ladders  are  extended 
or  lowered  by  means  of  stout  galvanised  steel  wire  rope  watJi      , 
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drum  gear  wheels  and  winding  handles.  The  pawls  are  kept 
in  gear  by  a  special  spring  handle,  and  the  lowering  of  the 
ladder  is  only  possible  when  the  pawla  are  drawn  back  and 
held  out  of  gear.  When  travelling  the  escape  lies  upon  the 
hose  carriage  in  a  position  as  nearly  horizontal  and  as  low  as 
practicable,  and  is  firmly  held  at  the  base  by  the  jaws  at  the 
rear  of  the  frame,  and  at  the  head  by  a  hook  and  spring  lock 
between  the  coachman's  and  ofQcer's  seats  at  the  front  of  the 
carriage.  The  wheels  of  the  escape  fall  within  the  wheel  base 
of  the  carriage,  and  the  ladders  do  not  project  at  all  over  the 
horse's  back.  A  simple  movement  sufTioes  to  free  the  escape  at 
the  bead  ;  the  head  of  the  ladders  is  then  raised  until  the  wheels 
touch  the  ground,  when  the  escape  is  free  and  ready  for  instant 
use.  In  this  case  the  chemical  engine  consists  of  a  strong 
copper  cylinder  of  about  40  gallons  capacity,  tested  to  a  very 
high  pressure  and  heavily  tinned  inside  and  fumished  with  gun- 
metal  mountings,  lead  bottle  for  the  acid,  and  agitator  worked 
by  lever  and  handle  for  mixing  the  chemicals  in  the  water. 
When  it  is  desired  to  put  the  cylinder  under  pressure,  the  plug 
of  the  acid  vessel  is  withdrawn  by  means  of  a  bow  handle  and 
spindle,  and  the  bottle,  automatically  reversing,  empties  the 
contents  into  the  alkaline  solution.  An  inlet  for  the  attach- 
ment of  ordinary  fire  hose  is  provided,  so  that  after  the  chemical 
charge  is  exhausted  the  chemical  hose  can  still  be  used  for 
ordinary  water.  The  chemical  engine  is  based  upon  the  well- 
known  principle  of  obtaining,  by  the  combination  of  chemicals, 
the  instant  generation  of  a  powerful  pressure  of  carbonic  acid 
gas,  which  expels  the  mixture  of  gas  and  water  with  great  force 
upon  a  fire.  The  above  is  a  description  of  a  "  combined  "  appa- 
ratus, but  it  is  obvious  that,  if  required,  &  chemical  engine,  pure 
and. simple,  cau  be  obtained. 

Sleam  Fire-Engine. — A  well-known  type  of  this  class  is  the 
"  vertical "  steam  fire  engine.  In  this  engine  the  twin  double- 
acting  steam  cylinders  work  directly  upon  a  corresponding  pair 
of  double-acting  pumps,  the  whole  being  placed  vertically  at 
the  rear  of  the  quiok-steaming  boiler  furnishing  the  steam 
power. 

Two  piston  rods  convey  the  movement  of  each  piston  to  the 
pnmp-rod,  and  the  movement  is  communicated  to  the  double* 
throw  crank  shaft  by  connecting  rods  ronsing  from  a  joint  in 
the  headpiece  of  each  pump-rod.     In  the  older  form  a  cross 
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head  was  used,  but  the  new  arrangement  facilitates  the  smooth 
workii^  of  the  machinery  and  minimises  friction,  thereby  con- 
siderably lessening  the  wear  and  tear.  The  design  of  the  engine 
ensures  a  steady  flow  of  water  whetlier  at  high  or  low  pressure, 
and  the  machine  works  without  noticeable  oscillation,  a  very 
important  consideration,  as  the  vibration  and  movement  present 
in  some  of  the  older  types,  by  continually  chafing  the  hose, 
materially  reduce  the  length  of  time  it  would  otherwise  last. 

The  "  variable  expansion  double  vertical "  is  so  arranged 
that  the  steam  in  the  cylinders  can  be  used  more  or  less  expan- 
sively as  desired,  the  alteration  being  made  by  a  lever  and 
quadrant  moving  the  cut-off  eccentric  strap,  a  pointer  showing 
the  degree  of  expansion.  The  engine  is  started  with  the  cut-off 
at  three-quarters,  and  when  at  work  this  can  be  varied  to  half 
stroke,  and  aa  the  work  done  in  either  of  these  positions  is 
pi-actioally  the  same  owing  to  the  expansive  power  of  steam, 
the  effect  of  the  expansion  arrangement  is  conBiderable  economy 
in  steam  consumption,  and  consequently  a  saving  in  fuel  and 
a  reduction  in  the  we^bt  of  the  machine.  For  quick  steaming 
pnrposes  an  inclined  water-tube  type  boiler  is  necessary,  and 
when  used  in  conjunction  with  the  aid  of  a  quick  steam  raising 
apparatus,  it  is  capable  of  raising  steam  from  cold  water  to 
100  lb.  pressure  per  square  inch  in  about  five  minutes,  while 
stationary,  or  a  short  time  longer  while  travelling,  without  any 
stoking  whatever.  Stoking  en  route,  at  the  best,  is  neither  a 
safo  nor  easy  task,  and  is  thus  rendered  unnecessary ;  the  fire 
is  lighted  on  leaving  the  fire  station,  or  at  any  point  of  the 
journey  without  stopping,  by  means  of  a  simple  lighting 
apparatus  fitted  at  the  front  of  the  boiler.  Anotlier  advantage 
of  nsing  a  quick  steaming  apparatus  is  that  the  engine  starts 
working  with  a  full  body  of  fire  in  the  furnace,  and  there  is  no 
risk  of  a  temporary  reduction  of  steam  pressure  when  the  engine 
commences  working. 

Where  it  is  desired  to  nse  oil  fuel  in  place  of  coal  in  the 
furnace — bj  which  the  time  taken  in  raising  steam  under 
ordinary  conditions  is  appreciably  shortened  —  oil-burning 
apparatus  is  fitted.  In  this  case  oil  is  stored  in  an  oblong 
tank  holding  from  2J  to  3  hours'  supply,  placed  in  the  fore- 
part of  the  hose  box  under  the  coachman's  seat,  whence  it  is  fed 
hy  gravity  through  metal  tubes  to  the  burner  fitted  within  the 
furnace  beneath  the  boiler.     In  one  of  the  latest  forms  of  oil- 
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burning  apparatus  the  oil  is  sprayed  through  a  single  ontlet  on 
to  a  jet  of  superheated  steam  which  disperses  it  into  fine  mole- 
cules and  forces  it  against  a  baffle  plate  in  the  furnace  enstinDg 
thorough  combustion.  When  atarting  with  the  furnace  cold,  air 
forced  into  the  boiler  takes  the  place  of  the  steam  jet  for  tem- 
porarily spraying  the  oil  until  a  pressure  of  10  lbs.  has  been 
obtained.  The  supply  of  fuel  to  the  fiirnace  can  be  regulated 
aa  required,  and  should  it  be  desired  at  any  time  to  use  coal, 
the  oil-burning  apparatus  can  be  quickly  removed  from  the 
furnace  and  replaced  when  required.  The  furnace  door  should 
be  at  the  side  in  preference  to  the  rear,  the  side  position  having 
important  advantages,  so  much  so  that  the  London  Fire  Brigade 
has  specified  this  arrangement  in  engines  constructed  for  that 
brigade. 

Briefly,  the  advantages  are  stated  to  be  the  following: — Tlie 
engineer  being  away  from  the  hose  aod  suction  pipe  connections, 
and  having  all  the  boiler  gauges  and  fittiugs  within  easy  reach, 
can  perform  his  work  better,  the  position  is  more  convenient 
for  cleaning,  oiling,  etc.,  and  the  centre  of  gravity  is  kept  low, 
allowing  the  engine  to  travel  more  easily  and  safely,  the  design 
of  the  engine  is  less  cramped,  and  a  lower  position  of  the  suction 
chamber  is  permitted,  which  is  very  useful  when  working  from 
a  depth. 

The  "  double  vertical "  though  comparatively  light  in  weight 
is  strongly  built,  steel  entering  freely  into  the  construction  of 
both  carriage  and  frame.  The  parts  of  the  machinery  with 
which  the  water  comes  into  contact  are  of  gun-metal,  bronze, 
or  other  non-corrodible  metal.  The  engine  is  mounted  on 
utrong,  high,  wood  spoke-wheels,  with  steel  axles,  springs,  and 
side  frame,  and  is  famished  \vith  a  full-sized  hose  box,  the  lid 
of  which  forms  the  seats  for  the  firemen.  'When  fully  stowed 
with  the  necessary  hose  and  other  gear  and  with  men  mounted 
on  the  engine,  it  can  be  rapidly  drawn  by  a  pair  of  horses. 
The  "  double  vertical "  is  constructed  in  eight  standard  sizea, 
variations  from  these  being  made  to  suit  local  requirements. 
The  capacities  range  from  200  to  1000  gallons  per  minute,  the 
smaller  size  throwing  a  |  {^-inch  jet  140  feet  high,  and  the  lai^r 
size  a  2-inch  stream  to  a  height  of  205  feet.  Even  when 
horses  are  kept  for  the  sole  use  of  the  fire  engine,  the  time 
taken  to  get  to  a  fire  is  longer  than  is  desired  by  some  brigades, 
and   when   the   horses  are  engaged  upon  other  work,  or  the 
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horses  have  to  be  hired,  the  delay  before  atarting  may  become 
serious.  It  is  to  avoid  this  delay  that  the  motor  fire  engine 
has  been  designed.  The  development  of  motor-driven  vehicles 
has  progressed  greatly  during  the  past  few  years,  and  many 
districts  have  now  adopted  one  or  other  of  the  various  forms  on 
the  market.  These  engines  may  be  steam  driven,  petrol  driven, 
OT  electrically  driven,  instead  of  using  horses,  whilst  the  pumps 
may  be  worked  by  steam  or  petrol.  For  speed  in  travelling 
to  a  fire  the  motor,  of  course,  is  far  in  advance  of  the  horsed 
machines — a  most  important  point  in  "fire  fighting,"  and  the 
annual  cost  of  the  former  compares  very  favourably — including 
repayment  of  principal  and  interest  on  capital — with  the  latter. 
A  type  of  pump  which  has  come  to  the  front  very  much 
of  late  is  the  centrifugal  pump  made  by  Messrs.  Gwynne,  of 
Hammersmith,  aod  driven  by  an  internal  combustion  engine 
made  by  Messrs.  Dennis,  of  Guildford.  Several  towns  have 
adopted  this  type  of  fire  engine,  and  speak  well  of  its  capa- 
bilities. The  makers  of  this  engine  claim  that  the  centrifugal 
pump  is  superior  to  the  reciprocating  pump  used  on  the 
ordinary  fire  engine,  and  that  the  whole  of  the  mechanism 
gives  the  highest  efQciency  with  the  greatest  simplicity — no 
valves,  air  vessels,  or  other  complications,  no  converting  the 
high-speed  rotary  movement  of  the  petrol  engine  into  the  com- 
paratively slow  reciprocating  one.  From  reports  received  the 
"  Dennis-Gwynne  "  Petrol  Motor  Turbine  Fire  Engine  bids  fair 
to  become  a  serious  competitor  with  the  ordinary  steam  re- 
ciprocating pump. 

3.  Callinq  the  Brigade. 

If  a  brigade  is  only  provided  with  "  up-to-date  "  appliances 
and  speedy  means  of  getting  to  a  fire,  it  will  still  be  inefficient 
unless  there  is  installed  some  system  whereby  a  "  call"  can  be 
quickly  given  to  every  member,  from  any  part  of  the  district. 

From  time  immemorial  there  seems  to  have  been  some 
method  in  vogue  for  summoning  the  members  of  the  fire 
■  brigade,  even  in  the  smallest  of  towns.  In  some  cases  church 
bells  were  rung,  and  in  others  the  town  crier  was  commandeered 
to  spread  the  news  of  the  outbreak.  Latterly  we  find  "  call 
boys  "  employed  whose  duty  is  to  run  round  to  every  member  of 
the  brigade.     All  these  methods,  however,  involve  oonsiderable 
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delay,  and  a  fire,  once  started  in  a  district  where  no  other 
quicker  system  is  in  use,  would  be  very  difficult  to  Bubdue 
owing  to  the  time  elapsing  between  the  commencement  of  the 
fire  and  the  time  of  arrival  of  the  brigade.  In  some  districts 
a  "  maroon "  is  sent  up  to  call  the  brigade,  and  this  arrange- 
raent  may  still  be  useful  where  the  horses — used  for  horsiug 
the  fire  engine — are  employed  on  other  work  during  the  day- 
The  explosion  of  tlie  "maroon"  can  be  heard  at  a  cousiderable 
distance,  but  even  this  method  is  open  to  the  objection  that  the 
noise  of  the  explosion  may  frighten  restive  horses,  and  may  not 
be  heard  when  the  wind  is  blowing  from  the  part  of  the  district 
in  which  the  fire-horses  are  at  work. 

Certainly  neither  of  these  methods  can  be  called  "  ideaL" 

Several  systems  of  electric  calls  are  in  use  in  various  towns, 
but  it  is  strange  that  the  cost  of  not  only  the  upkeep  of  the 
br^ade  but  also  llie  cost  of  the  necessary  nppllances  should 
have  to  be  borne  by  the  local  authority,  and  nob  by  those  more 
particularly  interested,  viz.  the  insurance  companies ;  and  what 
appears  still  more  strange  is  that  insuranoe  companies  will  not, 
as  a  rule,  pay  for  the  attendance  of  the  brigades  at  fires  within 
the  district  of  a  local  authority,  but  only  when  th^  brigade 
works  outside  the  district.  This  is  not  as  it  should  be,  and  the 
time  cannot,  surely,  be  far  distant  wlien  the  insurance  com- 
panies will  be  compelled  to  pay  for  the  upkeep  of  the  brigades 
according  to  the  percentage  of  property,  within  a  district,  in- 
sured with  each  particular  company,  or  the  company  in  which 
a  property  is  insured  shall  pay  for  the  actual  out-of-pocket 
expenses  for  attending  fires  at  that  property. 

The  call-system  in  use  may  be  of  two  kinds — viz,  those 
used  by  the  public  for  sending  an  intimation  of  the  existence 
of  a  fire,  and  those  used  for  notifying  the  members  of  the 
brigade ;  and  as  these  depend  upon  electricity  for  their  working, 
it  will  be  as  well  to  give  a  few  preliminary  definitions  in  apite 
of  the  fact  that  such  information  may  appear  to  be  very 
elementary. 

The  system  of  units  used  in  connection  with  this  matter 
are :  1 — the  unit  of  current,  called  an  ampere  ;  2 — the  unit  of 
potential  or  electromotive  force,  generally  written  E,M.F,,  or 
electrical  pressure,  called  a  volt;  3— the  unit  of  resistance, 
called  an  ohm. 

By  what  is  known  as  Ohm's  law,   the  strength  of  ao 
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electrical  current  in  a  conductor  ia  directly  proportional  to  the 
difference  of  potential  at  the  enda  of  the  conductor,  and  in- 
versely proportional  to  the  resistance  of  the  conductor.  Hence, 
if  C  =  current  in  amperea,  E  =  difference  in  potential,  or 
pressure,  in  volts,  R  =  resistance  in  ohms,  then  C  varies  as 

•G,  or  the  current  in  amperes  =  ^. 

The  resistance  of  a  conductor  depends  upon  its  length,  its 
cross  sectional  area,  its  temperature,  and  the  kind  of  material 
of  which  the  conductor  is  made.  It  is  directly  proportional  to 
its  length,  inversely  proportional  to  its  cross  sectional  area, 
generally  increases  with  the  temperature,  and  is  directly  pro- 
portional to  the  specific  resistance  of  the  material  used. 

To  send  a  current  of  electricity  along  a  conductor  requires 
the  expenditure  of  energy,  and  this  energy  is  supplied  from 
primary  batteries.  The  question  of  battery  power  and  wire  is 
dealt  with  later  on  in  this  paper,  and  in  the  design  of  a  call- 
syatem  (i.e.  one  for  notifying  the  members  of.the  brigade)  it 
should  be  remembered  that  the  lines  may  be  run  on  one  of  two 
systems,  viz.  the  "group"  or  the  "direct  wire"  system.  In 
the  "  group  "  system  one  or  more  main  wires  are  run  overhead, 
or  underground,  connecting  the  various  sub~areas  of  a  district, 
and  branch  lines  are  run  from  these  main  routes  to  each  of  the 
firemen's  houses.  In  the  "  direct "  system  a  separate  wire  is  run 
to  each  of  the  firemen's  houses  from  the  centtal  or  sub-stationa. 

Each  of  these  methods  has  its  advantages  and  its  disad- 
vantages. For  instance,  in  the  "  grouped "  system  the  call  is 
given  simultaneously  to  the  whole  of  the  men,  whereas  in  the 
"  direct "  system  any  man  may,  in  addition,  be  called  up  singly. 
In  some  cases  a  combination  of  the  two  systems  may  be  adopted. 
The  district  may  be  subdivided,  and  those  men  near  the  station 
connected  by  separate  wires,  whilst  those  mdre  distant  may  be 
formed  into  groups  of  two  or  three  on  one  line. 

The  system  to  be  adopted  will,  however,  depend  upon  the 
amount  of  funds  at  the  disposal  of  the  authority  and  the 
arrangements  of  the  brigade,  and  also  upon  the  system  of 
electrical  calls  adopted.  In  the  case  of  a  central  fire  station, 
where  no  resident  fireman  is  employed,  the  "  grouped  "  system 
is  no  doubt  the  one  to  be  commended.  It  is  simple  in  con- 
struction, and  cheap.  Where,  however,  a  man  is  always  in 
attendance  at  the  station,  then  it  will  be  advisable  to  have 
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arrangements  to  call  either  of  the  firemen,  aa  well  as  the 
whole. 

The  wires  may  be  worked  on  what  is  known  as  the  "open" 
or  "  closed  "  circuit  system. 

The  "open  circuit"  system  is  so  called  because  no  current 
of  electricity  passes  through  the  circuit  while  the  system  is  at 
rest.  Upon  a  signal  being  given,  the  circuit  is  momentarily 
closed  and  current  is  drawn  from  the  battery  to  record  the 
signal,  i.e.  current  is  consumed  only  when  a  signal  is  transmitted. 

The  "closed"  system  is  so  named  because  a  current  of 
electricity  is  always  flowing  through  the  circuit,  the  receiving 
apparatus  being  held  out  of  action  by  eleotro-nu^ets  as  long 
as  the  current  continaes  to  flow.  The  current  is  momentarily 
broken  upon  sending  in  a  signal,  and  the  consequent  de- 
eneigising  of  the  electro-magnets  allows  the  receiving  apparatus 
to  come  into  operation. 

Each  of  these  systems  has  its  advantages  and  its  disad- 
vantages. In  the  "  open  circuit "  system  it  is  difScidt  to  tell 
when  the  system  is  out  of  order,  except  by  testing,  but  the 
system  is  an  economical  one.  In  the  "  closed  circuit "  system 
the  mere  fact  of  a  breakdown  is  indicated  at  the  station,  but 
the  apparatus  is  more  complicated,  and  the  first  cost,  aa  well 
as  the  upkeep,  is  greater.  "  Simplicity  "  should  be  the  keynote 
of  all  fire-call  systems.  As  a  rule,  the  "  call-bell"  lines  to  the 
firemen  are  on  the  "open  circuit"  system,  but  the  lines  from 
fire-alarm  posts  may  be  on  the  "closed  circuit"  system. 

The  simplest  form  of  "call"  is  probably  that  of  the  wires 
being  run  on  the  "grouped"  system,  the  firemen  being  notified 
by  the  contact  being  made  at  a  wall-box  fixed  outside  the  fire 
station;  but  this  system  alone  is  not  to  be  recommended,  aa 
valuable  time  would  be  lost  owing  to  the  person  giving  the  call 
liaving  to  reach  the  fire  station  and  then  waiting  until  the 
arrival  of  the  brigade  to  indicate  the  position  of  the  fire.  An 
extension  of  this  arrai^jement  is  to  place  call-points  at  certain 
of  the  firemen's  houses,  and  indicating  the  position  of  the  call 
by  a  "code  of  rings."  A  further  extension  is  the  placing  of 
standard  fire-alarm  posts  in  various  parts  of  the  district,  and 
so  arranging  the  rings  that  the  call  given  will  indicate  its 
position. 

3)/pe  of  Primary  Cell. — For  the  generation  of  the  electrical 
current  some  form  of  cell  must  be  used,  or  in  the  case  of  a 
,_,:ibyGoogle 


TIRE   PROTECTION  IN  TOWSS.  61 

conbiQuooB  current  being  required  an  accumulator  may  be 
adopted.  Tlie  most  common  form  is,  however,  tha  Bclf-oon- 
tained  cell.  There  are  many  of  these  on  the  market,  but  the 
beat  known  are  "  Leclanche  "  and  the  "  Gravity  Daniel "  cell. 
For  fire  alarm  purposes  a  primary  cell  should  he  easy  of 
attention,  and  the  materials  should  be  cheap  and  plentifol. 

In  one  of  its  forms  the  Leclanche  cell  consists  of  electrodes 
of  zinc  and  carbon.  The  carbon  plate  is  packed  in  a  porous 
pot  with  peroxide  of  manganese — to  act  as  a  depolariaer — and 
broken  gas  carbon,  the  zinc  rod  being  immersed  in  a  solution  of 
sal-ammoniac.  The  carbon  plate  forms  the  negative  element 
and  the  zinc  rod  the  positive  element.  The  electrolyte  consists 
of  four  parts  of  sal-ammoniac  and  sixteen  parts  of  water.  To 
prevent  the  sal-ammoniac  creeping  up  the  sides  of  the  cell  the 
top  of  the  porous  pot  is  coated  with  paraffin  wax  and  sealed 
down.  The  elements  and  the  electrolyte  are  placed  in  a  glass 
container.  The  attention  to  this  type  of  cell  is  of  the  simplest ; 
all  that  is  necessary  is  a  supply  of  glass  containing  vessels, 
porous  pots,  and  zinc  rods,  with  a  quantity  of  sal-ammoniac,  all 
of  which  can  easily  be  obtained  separately.  The  electromotive 
force  (E.M.F.)  of  this  cell  may  be  taken  as  1-47  volts,  and  the 
resistance  of  the  standard  quart  cell  about  1-5  ohms.  The 
E.M.F.,  however,  rapidly  falls  when  used  to  send  heavy  currents, 
bat  remains  fairly  constant  when  sending  intermittent  currents, 
such  as  used  in  fire  calls,  arranged  on  tbe  open  circuit  system ; 
as  might  be  expected,  it  would  soon  run  down  if  a  short  circuit 
occurred  on  the  system.  Tbe  line  wires  are  attached  to  the 
carbon  element  by  means  of  a  binding  screw,  and  to  the  zinc 
element  by  means  of  a  binding  screw,  or  bound  to  a  piece  of 
wire  projecting  fixim  the  zinc. 

A  type  of  cell  in  frequent  use  is  a  modification  of  the  above. 
The  porous  pot,  in  the  type  just  described,  creating  internal 
reaistance,  is  replaced  by  a  canvas  bag,  and  instead  of  using 
a  zinc  rod  an  almost  complete  cylinder  or  sheet  of  zinc  is  bent  . 
rooud  the  canvas  bag.  This  type  of  cell  has  a  lower  internal 
resiatance,  and  has  a  greater  "  current "  capacity.  It  is  known 
as  the  "  Sack  "  cell. 

For  systems  arranged  on  the  closed  circuit  a  different  cell 
must  be  used,  and  must  be  one  in  which  the  E.M.F.  remains 
fairly  constant  when  sending  a  continuous  current.  This  is 
very  difficult  to  obtain  when  using  a  primary  battery,  and  it 
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has  therefore,  in  some  cases,  been  suggested  that  accumulatois 
should  be  used.  The  type  of  cell,  however,  generally  recom- 
mended with  the  dosed  circnit  is  the  Giavity-Daniel  celL 
This  consists  of  an  outer  glass  container,  on  the  bottom  of  which 
is  placed  thin  copper  leaves,  rivetted  together  In  the  centre  and 
having  an  insulated  wire  attached  thereto.  The  leaves  are  opened 
out  into  star  form,  and  stand  on  edge,  the  top  comers  being  turned 
over.  A  pound  or  so  of  copper-sulphate  is  poured  over  the 
copper,  the  bending  of  the  comers  serving  to  anchor  the  copper 
in  among  the  crystals,  which  are  packed  between  the  copper 
sheets.  The  zinc  takes  the  form  of  a  crow-foot  with  a  lug 
projecting  from  the  top,  and  provided  with  a  hole  and  screw 
for  connecting  with  the  wire.  This  lug  also  serves  to  attach 
the  zinc  to  the  top  of  the  jar.  The  copper  leaves  are  covered  at 
least  to  a  depth  of  1  inch,  with  copper  sulphate,  and  the 
remainder  of  the  jar  is  filled  with  water,  until  the  zino  is 
covered  for  about  1  inch.  The  copper-sulphate  solution  remains 
at  the  bottom  of  the  cell  because  of  its  greater  weight,  hence 
the  solutions  are  kept  separate  by  gravity.  The  E.M.F.  of  this 
cell  is  about  107,  and  its  internal  resistance  about  2  ohms. 
Its  current  is  small,  but  remains  fairly  constant  in  action. 

Arrangement  a-nd  Grouping  of  Cells. — Cells  may  be  arranged 
in  series  or  in  multiple.  When  increased  voltf^e  is  required 
the  arrangement  is  in  series— the  carbon  of  one  being  connected 
to  the  zinc  of  the  next — and  the  total  voltage  of  the  battery  is 
the  sum  of  the  voltage  of  each  cell,  but  the  current  is  only  that 
due  to  one  cell.  When  increased  current  is  required  the 
multiple  arrangement  may  bo  used — all  the  carbons  are  con- 
nected together  and  all  the  ziucs.  This  arrangement  gives  the 
combined  amperage  (current)  of  all,  but  it  is  only  of  the  same 
voltage  of  one  cell. 

As  in  fire-alarm  work  the  line  wires  are  of  a  moderate 
length  and  tlie  resistance  high,  the  voltage  is  the  principal 
point  to  be  considered,  hence  the  general  arrangement  is  to 
connect  in  series,  as  a  high  amperage  is  unnecessary.  The 
resistance  to  be  overcome  by  the  battery  is  (1)  that  due  to  the 
battery  itself;  (2)  tliat  due  to  the  external  circuit;  (3)  that 
due  to  the  hells.    If  in  a  single  cell  the  current 
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where  E  =  E.M.F,  of  cell,  R  =  resistaace  in  external  circuit, 
r  =  internal  resistance  of  cell ;  and  if  n  =  number  of  cells  con- 
nected in  series,  then 

^_     nE 


bat  as  r  is  small  in  comparison  with  K  it  may  be  n^lectod— 
especially  if  the  working  voltage  of  a  Leclancbe  cell  is  takon  aa 
1*25  volts — and  then 

or  to  develop  the  cuireot  which  a  line  can  carry 
Ex  C 

It  is  seldom,  however,  necessary  to  consider  the  current  to 
be  carried,  the  voltage  being  mnch  more  important ;  hence  the 
amount  of  battery  power  will  depend  upon  the  length  of  the 
wires,  the  resistance  of  the  external  circuit,  and  this  again 
depends  upon  the  size  of  the  wire  used. 

Overhead  v.  Undergrowad  Lines. — The  question  aa  to  whether 
the  lines  shall  be  overhead  or  nndei^round  is  one  for  the 
decision  of  a  particular  district.  Overhead  wires  must  have 
some  form  of  support,  and  in  the  more  rural  parts  of  a  district 
these  supports  may  not  be  objectionable  from  an  esthetic  point 
of  view,  but  many  local  authorities  are  averse  to  themselves 
setting  an  example  of  disfiguring  .the  streets  by  the  erection  of 
poles,  and,  in  addition  to  this,  great  difficulty  may  be  experienced 
in  obtaining  "way  leaves"  for  connection  to  chimneys  of 
houses ;  in  these  cases  underground  wires  would  be  laid,  but  it 
must  be  home  in  mind  that  such  a  system  has  its  disadvantages 
as  well  as  advantages.  Some  of  its  advantages  are :  no  dis- 
figurement of  the  streets  by  unsightly  poles,  no  way  leaves 
necessary,  inspection  direct  from  the  street  without  entering 
private  property,  freedom  from  atmospheric  influences  (so  far 
aa  wind  and  snow  are  concerned).  Some  of  its  disadvantages 
are :  it  is  costly  to  lay  down  in  the  first  instance,  and  faults  are 
not  so  easy  to  trace  and  rectify,  and  therefore  cost  more  than 
the  overhead  system.  In  those  districts  where  the  question  of 
cost  is  the  consideration,  and  way  leaves  can  easily  be  obtained, 
and  no  objection  is  raised  to  the  use  of  poles  in  the  streets,  the 
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overhead  system  is  the  one  to  adopt.  Some  of  its  advantages 
are :  it  is  fairly  ecooomical  in  the  tirst  instance,  and  any  faalts 
occurring  on  the  system  are  easily  traced  and  rectified.  Soma 
of  its  disadvantages  are :  private  property  has  in  many  instances 
to  be  entered  to  get  at  the  attachments;  it  is  liable  to  be 
affected  by  wind  and  snow,  and  also  trees  growing  in  close 
proximity  to  the  wires ;  complaints  may  be  received  as  to 
humming,  if  the  line  is  attached  to  chimney  stacks  of  houses, 
and  faults  may  occur  on  the  system  due  to  contact  with  other 
wires  and  the  effects  of  lightning. 

Wood  V.  Iron  Poles. — The  question  as  to  whether  wood  or 
iron  poles  shall  be  used  depends  upon  what  an  authority  is 
prepared  to  spend  and  upon  sentimental  grounds.  In  many 
cases  wood  poles  are  objected^  to  from  a  sentimental  point  of 
view ;  they  are  considered  to  be  unsightly,  but  this  is  a  matter 
of  opinion  only.  They  are  inexpensive  to  erect,  but  on  the 
other  hand  their  life  is  only  short,  viz.  about  seven  years,  and 
they  require  painting  frequently.  Iron  poles,  on  the  other  hand, 
last  a  considerable  time,  require  painting  at  mnch  greater 
intervals,  but  are  easier  conductors  to  earth  if  there  is  a 
leakage  in  the  line  at  the  support.  The  wood  poles,  if  to  bs 
painted,  should  be  of  larch,  20  feet  out  of  ground,  and  about 
5^  inches  diameter  at  the  top,  and  7ii  inches  diameter  5  feet 
from  the  butt.  The  bottom  of  the  pole  is  charred  and  coated 
with  tar  before  "  planting " ;  the  portion  above  ground  to  be 
painted.  Where  appearance  is  of  no  consequence  creosoting  is 
the  beat  form,  as  a  creosoted  pole  lasts  a  considerable  number 
of  years;  but  when  appearance  is  to  be  considered  the  poles 
may  be  painted.  A  good  method  is  to  paint  the  lower  6  feet 
white  and  the  upper  portion  green ;  but  a  better  method  is  to 
creosote  the  lower  6  feet,  and  "  lag "  it  with  narrow  strips  of 
wrought  wood-work  bound  to  the  pole  at  top,  centre,  and 
bottom,  with  iron  bands,  and  this  lagging  when  painted  white, 
and  the  iron  bands  black,  gives  a  very  pleasant  effect.  The 
tops  of  the  poles  may  be  finished  with  a  turned  finial  to  add  to 
the  effect.  The  cost  of  the  ordinary  wood  poles,  unpainted,  is 
about  5/.  fixed.  If  iron  poles  are  used  they  should  be  tubular ; 
they  may,  however,  be  sectional  or  taper  poles.  If  joints  of  any 
kind  are  objectionable  the  latter  should  be  adopted.  They  may 
be  about  4^  inches  diameter  at  the  top  tapering  to  7^  inches  at 
9  feet  6  inches  from  the  base,  the  thickness  of  the  metal  not  to 
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be  less  tban  ^  inch.  Thsso  poles  may  ba  painted  white  for  a 
diatence  of  6  feet  from  the  base,  aad  green  for  the  remainder  of 
the  height  and  fmiahed  with  an  ornamental  finial.  The  cost  of 
aach  a  pole  erected  would  be  about  20^.  A  much  more 
reasonable  pole  can,  however,  be  used,  which  ia  of  i^  inch 
metal,  and  about  2f  inches  diameter  at  top  and  4  inches  at 
bottom,  the  cost  being  about  11. 

Attachments  and  Spans. — When  the  underground  syatem  of 
line  wires  is  adopted  there  is  of  course  no  need  to  oouaider  this 
question,  the  wires  being  simply  laid  in  earthenware  ducts  below 
the  footway — the  wires  being  insulated ;  but  when  the  overhead 
system  is  adopted  the  spans  and  attachments  are  important.  The 
supports  generally  take  the  form  of  strong  galvanised  iron  brackets 
and  arms  of  various  shapes  attached  to  chimneys  of  houses  by 
means  of  long  nails,  or  to  iron  or  wood  poles  by  means  of  bol^ 
and  screws.  When  used  on  iron  poles,  the  best  method  is  to  use 
galvanised  iron  tubular  arms  ^  inch  diameter,  bolted  at  the 
centre.  When  used  on  wood  poles  the  arms  may  be  2^  bj  2^ 
LDohes  oak ;  bnt  for  attaching  to  chimney  stacks  the  brackets 
should  be  of  oast  or  wrought  galvanised  iron.  The  position  of 
the  various  attachments  requires  careful  consideration,  and 
must  be  so  arranged  that  the  line  wire  shall  not  in  any  part  of 
its  length — due  to  increase  of  sag  or  extension  due  to  increase 
of  temperature— touch  any  other  objeot.  The  designing  of  the 
route  to  be  followed  therefore  requires  careful  consideration. 
The  route  should  only  be  fixed  after  a  preliminary  survey,  as 
"  way  leaves "  will  have  to  be  obtained  for  the  attachments, 
and  unless  it  has  been  carefully  thought  out  it  may  be  found, 
on  proceeding  with  the  work,  that  olratructions — such  as  trees, 
eto. — come  in  the  way  and  fresh  "  way  leaves  "  will  have  to  be 
obtained  to  avoid  the  obstructions,  causing  considerable  delay 
and  sometimes  an  entire  change  of  route. 

The  maximum  span  of  a  wire — that  is,  its  length  firom 
support  to  support — will  also  have  to  be  carefully  considered, 
and  also  the  included  angle  between  the  wires  at  the  points  of 
support ;  the  longer  the  span  the  greater  the  sag  and  tension  in 
the  wires  at  the  supports,  and  the  smaller  the  included  angle 
the  greater  the  strain  on  the  attachment. 

Let  I  =  actual  length  of  wire  between  the  supports  in  feet 
L  =  diatence  apart  from  support  to  support  in  feet. 
d  =  dip  or  sag  in  feet. 
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T  =  t«UBion  in  wire  at  eupports, 

v)  =  weight  in  Ibe.  per  foot  of  the  wire. 

oh  8 

To  give  an  illustration : — ^Take  a  No.  16  S.W.G,  copper  wire 
weighiog  65^  lbs.  pei  mile,  with  a  span  of  120  feet,  the  dip  not 
to  exceed  6  inches,  then — 

j.^l20xl20x  0^24  ^  ^.g^  ^^ 

If  the  span  had  been  240  feet  instead  of  120  feet,  the  tension 
would  have  been  178'56  lbs.  Thus  the  greater  the  dip  the  less 
the  tension.  The  dip  remaining  constant,  doubling  Uie  span 
increases  the  tension  fourfold. 

As  no  wire  should  be  strained  np  to  a  greater  tension  than  a 
quarter  of  its  breaking  strain,  it  is  important  that  the  spans,  if 
of  copper  wire,  should  not  exceed  a  certain  length  to  be  con- 
sistent with  economy. 

Where  the  wire  runs  in  a  continuous  line,  the  strain  on 
the  attachments  may  be  very  little ;  but  where  the  wires  are 
arranged  so  that  the  internal  angle  is  towards  the  attachment, 
then  the  strain  is  t&warda  the  fixing,  and  where  the  wires  are 
arranged  so  that  the  internal  angle  is  away  from  the  attach- 
ment, the  strain  is  on  the  nails ;  and,  as  many  chimneys  will  not 
bear  the  strain,  it  is  usual  to  place  galvanised  iron  plates  at  the 
angles  of  the  structure,  and  bind  with  strong  galvanised  iron 
wire.  The  smaller  the  Included  angle  the  greater  the  direct 
strain.  In  addition  to  this,  there  is  the  question  of  wind 
pressure  and  weight  of  snow,  and  such-like,  which  increases  the 
strain  on  the  attachment. 

InsvlaioTS. — There  are  many  forms  of  these  in  use,  such 
as  glass,  ebonite,  brown  earthenware,  and  porcelain.  The  latter 
is  the  more  common  material,  its  insulating  power  is  high,  it 
has  a  smooth  surface,  it  is  vitrified  throughout,  it  ia  impervious 
to  moisture,  and,  as  a  rule,  free  from  flaws.  It  gives  the  highest 
possible  resistaocB  to  leakage  of  current.  The  best  form  is  that 
in  which  the  exposed  surface  is  at  a  minimum,  and  the  wire  as 
far  as  possible  from  the  insulator  support,  due  allowance  being 
made  for  the  strength  of  the  insulator. 
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A  good  form  ia  that  known  as  the  "  Double  shed "  type. 
This  consiata  of  external  and  internal  cups  (in  one  piece)  with 
a  galvanised  iron  bolt,  in  the  centre,  for  attachment  to  the 
orosa  arm  of  the  pole  or  to  the  chimney  lixing.  It  may  here  be 
pointed  out  that  it  is  advisable  to  see  that  the  insulator  used  is 
British  make,  inasmuch  eis  there  are  insulators  of  this  type  on 
the  market  which,  although  in  appearance  are  whiter  than  the 
British  make,  are  not  of  so  durable  a  material. 

Size  of  Wire  required. — There  are  several  matters  to  be 
considered  in  connection  with  this  question,  snch  as  the  leni^h 
of  span,  the  distance  between  the  terminals,  the  resistance  to  be 
overcome,  the  current  to  be  carried,  the  battery  power  provided 
at  the  central  station,  and  the  fixings  adopted.  A  wire  of  high 
conductivity  should  be  chosen ;  but  for  overhead  lines,  although 
this  is  of  great  importance,  tensile  strength  and  durability  are 
of  even  greater  importance.  Grange  for  gauge,  the  electrical 
conductivity  of  copper  is  6  J  times  that  of  iron ;  hence,  if  iron 
were  used,  ic  would  have  to  be  of  fairly  large  diameter,  but 
where  a  stronger  material  than  copper  is  required,  silicium- 
bronze  may  be  used.  Suoh  a  wire,  weighing  100  lbs.  per  mile, 
and  having  a  breaking  strain  50  per  cent,  higher  than  copper 
wire  of  the  eame  weight,  has  half  the  conductivity  of  copper. 
Where  the  line  passes  through  trees  and  over  houses,  or  where 
subject  to  heavy  strains,  silioium-bronze  wire  ehonld  be  used, 
which  should  be  005  inch  diameter,  having  a  resistance  of  about 
45  ohms  per  mile,  breaking  strain  200  lbs.  elongation  before 
any  strain  1  per  cent.,  and  a  weight  of  40  lbs.  per  mile.  For 
pole  lines  copper  wire  may  be  used,  and  as  this  material  is  the 
hest,  the  following  remarks  relate  to  it  only,  and  would  require 
modification  in  the  case  of  silicium-bronze.  Copper  wire  is 
expensive,  hence  the  wire  should  only  be  large  enough  to  do  its 
duty  properly,  and  this  is  important  for  other  materials  also.  The 
tendency  is  to  insist  upon  heavy  wires  which,  in  the  opinion  of 
the  Author,  is  a  mistake.  It  should,  however,  be  borne  in  mind 
that  the  smaller  the  wire  the  less  the  weight  per  foot  run,  the 
greater  the  resistance  to  be  overcome,  the  smaller  the  ourrent 
oanried,  and  the  greater  the  loss  in  pressure  between  the  termi- 
nals. In  fire  brigade  work,  however,  one  size  wire  is  generally 
iised,  the  battery  power  and  spana  being  arranged  accordingly. 
Assuming  the  material  bo  be  copper,  then  the  wire  should  be 
bard-diawn,  high-conductivity  commercial  copper  which  will 
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not  elongate  more  than  one  per  cent,  without  fracture,  and 
weigh  555  11m.  per  cubic  foot  at  60"  F.  (S.G.  *=  8-912).  The 
reeistanoe  in  this  wire  is  found  by  using  the  formula 

00431689  .  ,      ^ 

-=  resistance  in  ohms. 


area  of  wire  iii  square  inches 

A  No.  19  S.W.G.  wire  has  a  diameter  of  0040  inch,  area 
0*001257  inch,  weight  25*58  lbs.  per  mile,  and  has  a  standard 
resistance  of  33'668  ohms  at  60°  F.  The  amperes  it  will  carry, 
calcnlated  at  1000  amperes  per  square  inch,  are  1*2566.  The 
loss  in  potential  will  depend  upon  the  length  of  the  line  and 
also  on  the  initial  battery  power  provided.  A  No.  16  S.W.G. 
wire  has  a  diameter  of  0064  inch,  an  area  of  0'003217  square 
inch,  a  weight  of  about  65^  lbs.  per  mile,  and  a  standard 
resistance  of  13*16  ohms.  It  will  carry  3*217  amperes ;  so  that 
by  increaeing  the  weight  we  reduce  the  resistanoe. 

The  leading-in  wires  should  be  as  follows :  luaida  conductors 
of  No.  20  S.W.G.  high-conductivity  copper  wire,  tinned,  insu- 
lated with  pure  Fara  rubber  strip,  cotten  binding,  and  then 
braided  and  coated  with  ozokerit  or  paraffin  wax,  outside  con- 
ductors of  No.  20  S.W.G.  pure  copper  wire  insulated  with  pure 
Para  rubber  and  vulcanized  rubbi^,  then  tapped  and  braided 
and  compounded  over  all,  or  lead  covered. 

Protection  Jtqw,  Lightniag. — To  protect  the  overhead  lines 
against  lightning,  what  are  known  as  "  lightning  arresters  "  are 
used.  The  lines  being  of  low  potential  and  oanying  small 
currents,  the  protection  against  excessive  potential  difference 
between  the  line  and  the  earth  is  carried  out  by  mounting  two 
sets  of  pointe  on  an  insulated  base  opposite  to  each  other,  and 
separated  by  a  small  gap,  and  connecting  one  set  to  the  line 
and  the  other  to  the  earth.  The  lightning  effect  discharges 
itself  across  this  air  gap,  and  thus  protects  the  alarm  instru- 
ments from  damage.  These  lightning  arresters  are  fixed  at  the 
junction  of  the  leading-in  wire  and  the  internal  wiring.  Wher- 
ever earth  connections  are  required,  tinned  brass  earth  clips 
should  be  provided  and  fixed  to  water-service  pipes  or  to 
galvanised  sheets.  In  some  cases  the  carbon  block  type  with 
mica  separator  is  used. 

Prevention  of  Bumming. — This  is  a  frequent  source  of 
complaint  from  occupiers  of  houses  to  which  the  overhead  line 
wires  ore  attached,  as  it  gives  rise  to  a  considerable  bumming 
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noise  which,  in  some  cases,  is  almost  unbearable.  This  objection 
can  be  remedied  in  several  ways.  One  method  ia  to  insulate 
the  line  wire  for  a  short  length  on  either  side  of  the  attachment, 
as  previously  referred  to  under  "Attachments  " ;  another  way  is  to 
affix  lead  tags  to  the  wire  on  either  side  of  the  attachment,  and, 
if  either  of  these  methods  fails  to  give  the  desired  relief,  then  a 
short  length  of  wire  may  be  connected  on  either  side  of  the 
attachment,  and  encase  a  short  length  of  the  main  wires  on 
either  side  of  the  fixing  in  rubber  tubes,  and  wrap  chain  round 
to  take  up  the  vibrations. 

Call  Bella.— The  call  bells  fixed  in  the  firemen's  houses 
should  be  of  the  best  coostrnction,  6-inch  diameter  bells,  and 
mounted  in  polished  teak  cases.  They  may  be  arranged  for  con- 
tinuous ringing  or  intermittent  ringing  as  desired.  A  switch 
is  sometimes  provided  in  the  fireman's  house,  so  that  in  case 
of  illness  or  other  cause  the  bell  may  he  switched  out  of  circuit. 

In  those  cases  where  the  fireman  resides  at  a  great  distance 
from  the  station,  and  the  current  from  the  battery  at  the  central 
station  is  too  weak  to  ring  the  bell  properly,  it  is  usual  to  fix  a 
"  relay."  This  consists,  in  its  simplest  form,  of  a  battery  of 
small  power  being  fixed  near  the  beU,  and  all  the  current  from 
the  central  station  has  to  do  is  to  energise  a  small  magnet  which 
in  tnm  attracts  an  armature  and  closes  the  cireuit  between  the 
local  battery  and  the  bell;  thus  the  battery  which  actually 
rings  the  hell  has  only  to  work  throi^h  a  few  feet  of  wire. 

Fire-Alarm  Poxts. — These  are  nsed  by  the  general  public 
for  "  sending  "  a  call  to  the  central  station,  and  are  supplied  in 
a  variety  of  forms,  sizes,  and  construction.  Their  general  appear- 
nnoe  ia  well  known.  The  posts  consist  of  caat-iron  standards, 
in  the  head  of  which  is  placed  the  transmitter.  The  door  in 
the  head  is  glazed,  and  upon  breaking  the  glass  and  pulUng 
the  handle  a  signal  may  be  given  simultaneously  in  every  fire- 
man's house,  08  well  as  at  the  central  fire  station.  The  apparatus 
can  he  arranged  for  each  post  to  give  a  distinct  ring,  so  that  all 
the  firemen  may  know  from  whence  the  ring  emanates.  This 
arrangement  saves  a  considerable  loss  of  time  on  the  part  of 
those  firemen  living  near  the  call,  who  may  proceed  at  once  to 
the  seat  of  fire,  those  living  near  the  station  bringing  along  the 
engine,  etc.  This  arrangement  would  not,  however,  be  a  con- 
venience if  there  were  many  "fire-alarm"  posts  in  the  district,  as 
the  ringa  would  be  confused ;  hence  if  the  town  ia  of  such  a 
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aize  as  to  warrant  the  use  of  a  large  number  of  posts,  then  the 
call  would  be  seat  direct  to  the  fire  station  indicated  on  the 
switchboard  and  then  be  transmitted  to  the  respective  firemen 
by  the  man  in  charge,  who  would  keep  the  records  as  to  time, 
etc.  Id  some  cases  permanent  telephones  are  fixed  in  the 
alarm  posts  to  permit  of  communication  with  the  central 
station,  or  portable  instruments  may  be  carried  on  the  engine, 
BO  that  messages  for  more  help  or  other  instructions  may  be 
sent.  In  a  lai^  district  a  number  of  sub-etations  would  be 
provided.  All  the  alarm  posts  protecting  the  sub -district 
woold  then  be  connected  up  to  its  sub-station,  and  the  call  is 
not  only  received  by  the  attendant  at  the  sub-station,  but  is 
also  automatically  repeated  to  the  central  station.  A  small 
town  would,  in  the  first  instance,  provide  its  brigade  with  a 
call-bell  system  communicating  from  the  fire  station  with  the 
firemen's  houses,  and  as  the  growth  of  the  town  wairanted  the 
expense  a  street  fire-alarm  system  would  be  installed  by  which 
the  public  give  the  call  to  the  brigade ;  still  further  growth 
would  warrant  other  various  applications  of  telegraphy  to  fire- 
br^ade  purposes,  which  an  up-to-date  system  provides. 

A  few  of  the  better  known  systems  will  now  be  described: — 
Stuart  and  Moore,  Ealing,  London. — The  call-bell  system  of 
this  firm  provides  communication  from  the  fire  station,  poUce 
station,  or  other  central  point  to  the  houses  of  the  firemen.  In 
each  man's  house  a  bell  is  fixed,  and  a  transmitter  is  provided  at 
the  point  from  which  the  call  is  to  be  given.  At  the  latter  point 
also  the  whole  of  the  cells  are  centralised.  All  instruments 
are  mounted  in  cast-iron  cases,  stove  enamelled,  rendering 
them  proof  against  dust,  damp,  and  interference.  The  trans- 
mitter consists  of  a  pendulum  contact  maker  which,  when 
once  set  in  motion,  transmits  to  the  bells  an  intermittent 
signal  continuing  for  about  two  minutes.  The  series  of  short 
synchronous  rings  given  on  the  bells  indicates  a  genuine  fire 
call,  and  the  calling  out  of  the  brigade  by  accidental  false 
alarms  is  rendered  impossible.  In  the  case  of  more  than  one 
transmitter  being  connected,  the  nature  of  the  intermittent  ring 
loay  be  varied  so  as  to  indicate  the  position  from  which  the  call 
has  been  sent.  Each  transmitter  is  also  provided  with  a  signal- 
ling button  from  which  pre-arranged  code  signals  may  be  given 
by  the  man  sending  in  the  call,  this  giving  further  information 
to  the 'firemen  or  signifying  "  test  call,"  etc. 
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The  tamnsmitters  may  be -mounted  in  caet-iron  fire-alarm 
boxes  for  fixing  outtdde  for  uae  by  the  public,  and  various  forms 
are  made  for  internal  use.  These  may  be  placed,  if  desired,  in 
the  honses  of  certain  of  the  firemen,  from  any  of  which  pointa 
the  brigade  may  be  called  out. 

The  wiring,  which  may  be  overhead  or  nndergrotind,  is  carried 
out  either  on  the  "  group  "  system  or  the  "  direct  wire  "  system. 
The  former  costs  less  and  provides  for  calling  all  the  men 
simultaneously.  The  latter  necessitates  a  separate  wire  to  each 
fireman's  hottse,  and  a  switchboard  is  provided  at  the  main 
calling  point  fitted  with  a  switch,  push,  and  name  rack  frar  each 
man.  The  whole  or  any  number  of  men  may  be  called  simnl- 
taneoQsly,  or  any  man  may  be  called  singly  from  the  press 
button. 

Call-bell  telephones  are  or  may  be  fitted  on  ^ther  form 
of  system  to  the  houses  of  any  firemen  to  whom  it  is  desired  to 
commonicate  verbal  instructions  after  giving  the  call,  no  extra 
wiring  being  required.  When  several  transmitting  instruments 
are  connected  it  is  usual  to  provide  an  indicator  at  the  central 
position,  npon  which  will  be  shown  the  number  of  the  point 
from  which  the  call  has  been  given.  This  firm  m^e  a 
"  synchronous  relay  "  which  will  pass  on  the  genuine  fire  call 
to  the  firemen's  bells,  but  will  not  allow  other  rings  such  as  may 
be  due  to  contacts  on  the  overhead  wires  to  go  through. 

When  there  is  a  man  on  duty  at  the  Fire  Brigade  Head- 
quarters and  several  calling  points  are  required  in  different 
parts  of  the  town,  the  system  of  incoming  calls  takes  the  form 
of  a  Street  Alarm  System.  The  Stuart  &  Moore  system  operates 
apon  open  circuit,  a  definition  of  which  has  already  been  given. 
A  number  of  alarm  posts  or  boxes  are  set  up  at  important 
spots  in  the  town,  each  connected  by  a  separate  wire  overhead 
or  underground  to  the  fire  station.  At  the  latter  point  a 
switchboard  is  placed  fitted  with  the  necessary  apparatus  for 
receiving,  replying  to  and  recording  (if  necessary)  the  calls. 

In  the  case  of  the  switchboards,  the  whole  of  the  apparatus 
is  mounted  on  hinged  panels  forming  the  front  of  a  dustproof 
case,  inside  which  all  working  parts  and  connections  are 
mounted.  This  arrangement  enables  any  adjustments  required 
to  be  carried  out  with  ease  and  dispatch  by  swinging  open  the 
hinged  panel,  while  at  the  same  time  affording  complete 
protection  against  dust,  accidental  dami^  or  interference. 
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The  call  of  fire  is  given  by  the  public  from  any  alarm  box 
in  the  usual  manner,  by  bieaking  the  glass  and  pulling  the 
handle.  "  Non-interference  "  mechanism  obviates  the  necessity 
of  any  detailed  instructions  for  operation,  aa  the  signtd  cannot 
be  interfered  with  in  whatever  way  the  handle  is  polled.  An 
indicator  drops  at  the  fire  station  showing  instantly  the  number 
of  the  post  operated  and  the  name  of  its  locality.  Simul- 
taneously the  special  signal  denoting  a  fire  c^  is  sounded 
on  the  fire  bell  and  shown  visually  on  a  grid  indicator. 

On  receiving  a  fire  call  the  man  on  duty  at  the  fire  station 
depresses  the  reply  key  on  the  switchboard.  This  causes  a  bell 
to  ring  in  the  alarm  post,  and  in  this  way  the  man  giving  the 
call  is  notified  that  his  signal  baa  been  properly  received  and 
is  having  attention.  This  firm  do  not  recommend  the  use 
of  a  telephone  by  the  public  for  giving  calls  of  fire  owii^ 
to  the  delay  and  misunderstanding  often  caused  thereby. 
As  a  rule,  however,  each  alarm  poet  is  provided  with  telephone 
apparatus,  available  for  use  upon  opening  the  door  of  the 
post  by  means  of  a  key,  all  keys  being  interchangeable. 

The  telephone  ring  is  given  to  the  station  by  lifting  the 
receiver  in  the  post,  and  is  answered  by  the  attendant  lifting  a 
"speaking  key"  numbered  to  correspond  with  the  indicator 
which  has  dropped.  The  telephone  ring  cannot  be  confused 
with  a  fire  call,  and  if  a  synchronous  relay  is  installed  it 
will  not  be  passed  on  to  the  firemen's  booses. 

If  the  town  is  a  large  one  with  several  sub-stations  the  alarm 
points  in  the  vicinity  of  the  sub-stations  may  be  connected  thereto 
and  a  single  junction  line  ran  from  each  to  the  central.  Bepeat- 
ing  apparatus  would  be  installed  at  each  sob-station  and  a  type 
recorder  at  the  central.  Alarms  in  each  sub-district  will  then 
be  received  at  the  sub-station  and  automatically  repeated  at  the 
central  so  tiiat  the  headquarters  of  the  bri^e  will  have  a 
record  of  every  alarm  received.  Any  number  of  alarm  posts 
may  be  operated  simultaneously  without  confusing  the  signals 
or  losing  any  of  the  calls. 

The  recorder  prints  the  number  of  the  alarm  post,  the  date 
and  time  of  receipt  of  call,  and  the  time  in  minutes  and  seconds 
elapsing  between  the  receipt  of  call  and  the  machines  leaving 
the  station  in  response  to  it.  The  records  appear  in  letters  and 
figures  on  a  sheet  of  paper  of  convenient  size  for  filing,  just  as 
if  printed  by  a  typewriter. 
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The  disadvaotf^  urged  against  the  open  circuit  principle  is 
the  inability  to  obtain  a  notification  of  a  break  in  the  circuit :  in 
the  Stnart  &  Moore  ayatem  an  automatic  fault  detector  may  be 
installed  which  gives  notice  of  any  defect  in  the  system.  I^ere 
are  three  main  claascs  of  fanlts  to  which  a  fire  alarm  system  is 
liable.  The  circuit  may  be  broken,  a  "  abort  circuit "  or  "  earth  " 
may  develop,  or  two  alarm  circuits  may  get  into  contact.  The 
Stuart  &  Moore  Fault  Detector  is  provided  with  four  indicators, 
three  showing  "  break,"  "  earth,"  and  "  contact "  respectively,  and 
the  fourth  the  number  of  the  faulty  line. 

In  case  of  any  fault  occurring,  an  indicate  shows  the  nature 
of  the  fault  and  an  illuminated  number  appears  indicating 
which  line  is  defective,  at  the  same  time  a  buzzer  sounding  to 
call  the  duty  man's  attention.  This  signal  is  repeated  every 
five  minutes  until  the  fault  is  corrected  or  the  defective  line  dis- 
connected from  the  system.  Meanwhile  it  should  be  remembered 
that  only  the  one  line  ia  affected  by  the  faolt,  the  rest  of  the 
system  remaining  in  working  order. 

Another  feature  of  this  system  is  the  provision  for  the  con- 
oeotion  of  auxiliary  lines  to  the  alarm  posts — that  is  to  say 
connections  from  private  alarm  systems  in  hospitals,  factories, 
etc.,  from  which,  when  couueotion  is  made  to  the  nearest 
street  alarm,  direct  communicatiou  is  obtained  with  the  fire 
8tati<m. 

A  further  development  of  the  Stuart  A  Moore  Alarm  System 
is  its  combination  with  the  firm's  Police  Telephone  System.  If 
the  fire  station  and  police  station  are  any  considerable  distance 
apart,  auto-switching  apparatus  is  placed  at  the  former,  whereby 
police  calls  are  switched  through  direct  to  the  police  station 
without  disturbing  the  fire  station.  Every  police  constable  may 
obtain  instant  communication  from  the  alarm  posts  in  all  parts 
of  the  town  with  his  headquarters,  and  the  police  may  also  ring 
up  any  alarm  post,  operating  an  indicator  which  calls  the 
attention  of  a  passing  policeman.  Police  calls  cannot  interfere 
in  any  way  with  fire  calls,  although  the  wiring  of  the  system  is 
common  to  the  two. 

The  Oameteell  System. — This  system  originated  ia  America 
where  it  is  extensively  used.  Of  late  years,  however,  the 
Gamewell  Fire  Alarm  Telegraph  Company  have  installed  their 
apparatus  in  several  towns  in  England.  The  system  is  worked 
on  the  "  closed  circuit,"  and  as  a  constant  current  of  electricity 
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18  required  the  compai]7  recommoDd  the  use  at  aceiunolators, 
but  the  Gravity  Daniel  type  of  cell  is  cheaper  in  the  fint 
instance  and  easier  to  maintain — the  accumulators  necessitat* 
a  certain  amount  of  skilled  attention  and  external  electricity 
supply.  The  main  principle  of  this  system,  in  contradistinction 
to  the  others,  is  the  use  of  a  "  closed  circuit."  Any  interference 
with  the  circuit — that  causes  the  current  to  cease  flowing — gives 
a  signal  to  each  indicator  or  box  on  that  circuit  It  ia  churned 
that,  as  it  is  easier  to  interrupt  a  current  than  cause  ooe  to 
flow,  the  "  closed  "  system  has  an  advaatage  over  the  "  open " 
system,  and  further,  that  if  any  fault  occurs  on  the  circuit  by 
which  it  is  rendered  inoperative  the  fault  is  indicated  at  the 
central  station. 

In  general,  the  system  consists  of  one  or  more  circuits  of 
copper  wire,  each  being  brought  back  to  the  central  station, 
and  in  which  are  placed  a  number  of  street  fire-alarms,  situate 
in  various  parts  of  the  district,  each  having  a  number. 

The  street  alarm  boxes  are  of  cast  iron  similar  to  tiiosa 
previously  described,  but  bearing  some  distinctive  features. 
There  are  two  kinds  of  boxes  used,  viz.  the  "  Standard"  and 
the  "  Sector  "  types.  The  "  Standard  "  type  contains  clockwork 
with  spring  or  weight  motors  so  arranged  as  to  operate  a  circuit 
breaking  wheel  to  open  and  close  the  electric  cirouit  a  de6nite 
number  of  times  at  certain  intervals ;  in  this  way  indicating 
ite  own  number  upon  the  alarm  bells  and  indicators  in  the 
indicator  box.  The  necessary  clockwork  is  placed  in  a  dust- 
proof  casing.  On  opening  the  box  front  a  small  lever  is 
seen  which,  cm  being  pulled  down  once,  starts  the  signalling 
mechanism.  In  some  cases  a  small  handle  is  used  instead  of 
the  lever,  which  on  being  turned— in  addition  to  sending  the 
alarm — causes  a  bell  to  ring  in  the  box,  loud  enough  to  call 
the  attention  of  passers-by.  Directly  the  mechauism  is  started 
it  runs  on  until  it  has  completed  its  full  nnmber  of  signals, 
and  no  outside  interference  can  stop  it  until  it  has  completed 
them.  If  another  box  on  the  same  circuit  is  started  it  cannot 
send  its  signals  until  the  box  first  set  in  motion  has  finished, 
when  it  starts  in  and  begins  sendiog  its  own  number.  The 
"Sector"  signal  box  is  made  to  run  with  either  weight  or 
spring.  In  tiiis  case  the  lever  for  starting  the  mechanism  has 
a  much  longer  pull,  and  the  weight  or  spring  is  wound  up  by 
the  pull  given  at  each  alarm.  Each  circuit  is  brought  back  to  the 
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central  Btation  and  connected  with  an  instrument  called  an  anto- 
matic repeater.  ThisinstrumentiasoairangedthatasigQal  onany 
circoit  is  inatantlj  repeated  on  all  the  circuits,  bat  if  that  signal 
is  caused  by  a  break  of  the  wire,  the  repeater,  after  sonnding 
one  blow  on  the  other  circuits,  throws  the  one  disabled  out  of 
service,  leaving  the  others  intact.  This  instrument  receives  the 
signals  from  any  of  the  alarm  boxes,  and  automatically  hands 
them  on  to  the  indicator  boxes.  It  also  controls  the  various 
alarms  given.  The  indicator  receives  the  signals  from  the 
alarm  boxes,  and  notifies  the  attendant  by  ringing  a  bell  and 
by  recording  the  number  of  the  alarm  box  from  which  the  call 
emanates.  There  is  also  a  tape  machine  which  records  the 
time  the  signal  Was  given,  and  the  number  of  the  box  the 
s^^nal  was  sent  from.  The  company  also  fix  an  automatic  line 
tester  which  tests  all  the  circuits  in  the  entire  system,  and 
once  in  twenty  minutes  reports  to  the  attendant  any  fault  on 
the  circuits. 

The  above  describes  ])riefly  the  methods  adopted  for  the 
use  of  the  public  ia  sending  calls;  the  calls  to  the  firemen 
may  be  enanged  on  the  ordinary  call-bell  system  previously 
described  in  this  paper. 

Saunders  and  Brown's  System. — This  system  is  worked  on 
the  "open  circnit"  principle.  The  apparatus  consists  of  a 
transmitter  or  call  point  placed  in  a  cast  iron  post  of  the  uanal 
pattern,  and  a  receiving  indicator  with  reply  key  and  telephooe 
appliances  for  use  at  the  fire  station.  In  the  street  box  is  an 
electro-magnetic  key  so  arranged  that  when  the  knob  is  pulled 
the  disc  at  the  station  is  dropped  and  the  bell  is  caused  to  ring 
continuously  until  stopped  by  a  reply  key.  Provision  is  also 
made  to  distinguish  rings  arising  from  contacts  or  any  line 
fault  or  any  foreign  or  extraneous  currents  from  fire-calU,  also 
in  the  continuous  testing  arrangements,  so  that  incipient  line 
faults  may  be  rectified  before  assuming  proportions  which 
would  affect  the  working,  at  the  same  time  improving  the 
maintenance  and  prolonging  the  life  of  the  operating  batteries. 
The  station  indicator  is  fitted  with  a  "contact  discriminator," 
which  enables  the  ofiicer  on  duty  to  discriminate  between  fire 
calls  and  false  alarms  arising  from  contact  or  line  wire  faults. 

A  "galvanometer"  is  also  placed  on  the  switch  board  for 
keeping  a  continual  test  for  leak  on  any  of  the  lines.  If  a 
line  fault  cannot  be  rectified  for  a  tim^,  that  line  can  be 
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disconnected  by  withdrawing  it«  screw  plug  from  the  cor- 
leaponding  tenninal  on  the  indicator,  and  so  keeping  all  other 
call-points  and  all  the  rest  of  the  system  intact  antil  the  fanlt 
can  be  rectified,  of  conrse  marking  the  one  call-point  out  of 
order  in  the  meantime.  An  arrangemeat  can  also  be  provided 
whereby  the  firemen's  house-bells  or  call-bells  can  if  desired  be 
connected  direct  to  the  fire  alarm-poats  in  snch  a  way  that 
when  (but  only  when)  the  knob  of  a  post  is  palled,  the  fire- 
men's honee-bellB  are  automatically  rung,  but  they  are  not  rung 
at  all  by  a  contact  or  any  line  fanlt  that  may  happen  on  the 
wire,  nor  by  any  one  signalling  on  the  official  test  key.  By  this 
means  it  is  claimed  that  it  is  possible  to  dispense  with  the 
services  of  a  man  on  duty  at  night.  The  aotomatio  connection 
can  be  switched  ofT  at  will  for  testing,  or  at  such  other  times 
as  desired  when  there  is  attendance  lut  the  fire  station.  The 
telephones  when  fixed  in  the  street  boxes,  may,  if  so  desired, 
be  naed  by  any  person  whom  the  authorities  chooae  to  provide 
with  a  key  (without  breaking  the  glass  or  giving  a  fire  call), 
and  for  any  purpose  than  fire  calls,  such  as  ambulance  calls, 
police  calls,  and  the  like,  and  the  telephones  from  the  posts 
can  be  switched  through  at  the  fire  station  to  an  exchange  or 
any  other  place  of  communication.  An  arrangement  is  also 
provided  whereby  the  attention  of  an  official  standing  near  tiie 
post  can  be  called  from  the  station  to  take  a  message  (snch  as 
for  communication  during  the  progress  of  a  fire)  without  his 
being  required  to  keep  a  telephone  continuously  to  his  ear. 


It  will  be  noticed  that  the  essential  diCTereoce  between  the 
various  systems  lies  in  the  method  adopted  for  the  use  of  the 
public  for  notifying  the  central  station  of  the  existence  of  a 
fire,  the  call-bell  system  to  the  firemen's  houses  being  similar 
in  each  case. 

A  short  time  since  (1910)  the  Author  sent  query  sheets  to 
various  towns  with  a  view  to  ascertaining  the  systems  in  use, 
and  gives  below  the  questions  asked  and  the  information 
obtained  thereto.     The  questions  were  as  follows : — 

(1)  Name  the  town,  (2)  Population,  (3)  Area  of  district, 
(4)  No.  of  firemen,  (5)  Do  the  firemen  reside  at  the  fire  station  ? 
(6)  Description  of  the  call  system  in  use,  (7)  Are  the  wires 
underground  or  overhead  ?  (8)  Are  fire-alarm  posts  fixed,  and  if 
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BO,  how  many  ?  (9)  What  arrangements  are  made  to  avoid  false 
alarma?  (10)  Capital  oost  of  the  installatioD,  (11)  If  loan  was 
obtained  for  same,  how  many  years  allowed  for  repayment, 
(12)  Average  coat  of  maintenance  p^  annum,  (13)  Bemarks. 

The  answers  were  as  follows : — 

Aelon.~(2)  55,000 ;  (3)  2305  acres ;  (4)  21;  (5)  Engineer  only; 

(6)  Saunders  and  Brown's,  post  office ;  (7)  Both  ;  (8)  Fixed  17 ; 
(9)  Saondera  and  Brown's  system  prevents  false  calls;  (10) 
Kone,  anntial  rental ;  (11)  No  loan,  (12)  151/.  2^.  6d. 

Bounie7nouth.—(2)  75,000,  (3)  5769  acres,  (4)  44  of  all  ranks, 
(5)  Two  firemen  and  two  coachmen,  all  the  remainder  are 
volunteers  and  of  course  Uve  out ;  (6)  All  the  stations  and  the 
six  officers  and  sub-officers  are  oo  the  telephone  of  the  National 
Exchange.  All  officers  and  men  have  electric  call  bells  in 
their  houses,  the  brigade  is  divided  into  six  sections,  each 
section  having  its  own  station  and  its  own  call  system.  Each 
station  can  only  ring  out  its  own  section,  but  can  communicate 
with  the  other  stations  by  t^ephone.  The  system  installed  is 
the  pendulum  switch  installed  by  Stuart  and  Moore,  which 
detects  a  false  alarm,  and  has  worked  satisfactorily.  Stuart 
and  Moore  maintain  under  a  contract ;  (7)  Above  ground  ;  (8) 
Two  only,  as  we  depend  upon  telephone  calls  mainly ;  (9)  A 
distinctive  signal  given  &om  the  posts  whidi  would  not  be 
produced  by  a  contact ;  (12)  44^.  per  year  for  the  call  bells  and 
one  post,  the  other  post  rented. 

jSarnes.— (2)30,000;  (3)2600  acres;  (4)  20,including officers; 
(5)  Yes,  4  of  them  ;  (6)  Each  man  has  an  electric  bell  in  his 
residence,  all  of  which  are  in  communication  with  the  telephone 
room  adjoining  the  fire-station.  Each  man  can  be  called 
separately,  or  the  whole  together,  by  one  turn  of  the  handle ; 

(7)  Above  ground;  (8)  Yes — 11 ;  (9)  Each  fire  alarm  has  glass 
which  has  to  be  broken  before  the  alarm  can  be  used;  (12) 
Hie  system  is  provided  and  maintained  by  the  National  Tele- 
phone (Company  at  an  annual  payment  of  140/.,  including 
tiremea'a  bells,  alarm  posts,  and  telephone  to  chief  officer. 

Bristol.— (2)  877,000;  (3)  17,311  acres;  (4)  46;  (5)  Yes,  or 
in  houses  adjacent  to  fire  station ;  (6)  Gamewell ;  (7)  Both ; 

(8)  60 ;  (9)  The  system  prevents  false  alarms,  except  by  some 
malicious  persons ;  (10)  Mixed  np  with  other  fire-brigade 
expenditure;  (11)  30  years;  (12)  884/. 

£rad/ord.--{2)  304,323 ;  (3)  22,844  acres ;  (4)  Chief  officer, 
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superintendent,  fire-ftlarm  instructor,  3  station  offices,  3  engi' 
neers,  and  33  firemen  of  all  grades  ;  (5)  Yea,  with  the  ezceptioa 
of  several  sub-diviBional  men  who  live  in  close  pFOxintity  to 
their  station ;  (6)  The  Gamewell  telegraphic  system  worked  on 
the  closed  circuit  principle,  and  operates  automatically  on  the 
handle  of  street  call  box  being  tamed,  vhich  rings  the  box 
number  on  a  gong  in  the  station,  and  also  registers  the  number 
on  tape  machines  ;  at  the  same  time  an  aatomatic  clock  prints 
the  year,  month,  and  hour  and  minute  of  the  alarm  in  indelible 
ink.  The  type  necessary  for  this  purpose  changes  aod  adjusts 
itself  automatically  every  minute.  All  boxes  are  in  telephonic 
communication  with  the  fire  station,  a  portable  telephone  beii^ 
carried  on  the  machines  for  this  purpose.  Provision  is  made  in 
this  system  for  alarms  to  be  received  simultaneously  at  any 
number  of  stations  which  are  fitted  up  with  the  necessary 
receiving  apparatus;  (7)  Underground ;  (8)  All  alarm  boxes  are 
fitted  to  any  wall  or  lamp ;  (9)  By  this  system  it  is  impossible 
to  receive  false  alarms  which  aro  due  to  faults;  there  is  a 
standing  reward  to  persons  giving  infonuation  which  will  lead 
to  the  conviction  of  senders  of  fake  alarms ;  (10)  Total  capital 
cost  to  carry  200  boxes  (68  already  fitted),  including  40  miles 
of  cable,  lofiOOl.  ;  (11)  25  years ;  (12)  About  210/.  per  annum, 
including  salaries,  etc.,  current  and  cable  repairs,  which  have 
aver^^  about  15/.  per  annum,  all  other  repairs  executed  by 
stafi*. 

Birmingham.— (2)  564,859  (1909) ;  (3)  13,477  acres ;  (4)  102 
all  told ;  (6)  Electric  bell  is  fitted  to  each  man's  dwelling,  which 
can  be  rung  singly  or  simultaneously ;  (7)  Both ;  (8)  Yes,  78 ; 
(9)  Nothing  beyond  enamel  plate  showing  the  penalty  of  the 
offence,  namely,  20/.  under  sect.  1  of  the  False  Alarms  of  Fire 
AcD,  1895 ;  (11)  No ;  (12)  Approximately  350/. ;  the  whole  main- 
tained by  the  National  Telephone  Company ;  cost  depends  upon 
distance  wires  have  to  be  fixed. 

£aling.-^(2)  52,000;  (3)  3225  acres;  (4)  5  permanent,  15 
auxiliary;  (5)"Permanent  staff;  (6)  G.  P.  O.Saunders  and  Brown 
12,  Stuart  and  Moore  15;  (7)  Both,  mostly  under ;  (8)  27  fixed; 
(9)  Stuart  and  Moore's  being  fitted  with  the  pendulum  system, 
it  is  impossible  to  get  a  false  alarm,  unless  maliciously  given ; 
(12)  On  Saunders  and  Brown's  alarms  the  Council  pays  a  yearly 
rental  of  126/.,  and  they  will  never  l>ecome  the  property  of  the 
Couooil,    Stuart  wl  Moore's  (1900),  11  fire  alums  co^  980/., 
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Spread  over  7  ye&rs,  inclnding  mamtenance ;  3  fire  alarms,  fixod 
in  1908,  cost  105^.,  spread  over  7  jrears,  including  maiDtenanoe ; 
1  fire  alarm,  fixed  in  1909,  cost  38^.  5s.  Ko  loan  was  obtained. 
Hie  maintenance  of  the  15  Stuart  and  Moore'a  alarms  and  26 
call  bells  coats  62^.  per  annum. 

Sbunslow.— (2)40,626 ;  (3)  6893  acrea  ;  (4)  Officers  and  men 
— 33 ;  (5)  No,  only  second  officer  and  1  fireman ;  (6)  Saunders 
and  Brown's;  (7)  OTerhead;  (8)  13;  (9)  A  false  alarm  given 
through  the  fire  alarm  post  cannot  be  avoided,  an  alarm  given 
by  wires  brought  into  contact  would  cause  the  bell  at  the 
station  to  continue  ringing  until  the  fault  was  removed ;  (10) 
Cost  of  12— 306t;  (11)  Paid  out  of  revenue;  (12)  Maintained 
by  fire  brigade  permanent  staffi 

Leeds.— (2)  428,968;  (3)  21,572  acres;  (4)  42;  (6)  Yes; 
(6)  A  telephone  is  fixed  in  an  iron  box  painted  i«d,  and  placed 
in  suitable  prominent  positions.  The  communication  is  direct 
to  the  central  station.  The  alarm  boxes  are  also  used  to  call 
out  horse  ambulance,  patrol  waggon,  or  other  ni^nt  police 
matters.  When  a  call  is  made,  the  exact  situation  of  the 
premises,  their  nature  and  extent,  can  be  obtained ;  (7)  Largely 
underground  ;  (8)  Yes,  22 ;  (9)  None ;  the  door  of  tha  alarm-box 
may  be  opened  by  any  one,  and  yet'  false  alsfms  are  almost 
imknown.  To  make  use  of  the  instrument  means  that  the 
person  must  ring  and  then  speak  as  with  ordinary  telephones. 
The  system  is  less  liable  to  false  alarms  than  automatic 
ones;  (10)  The  system  is  owned  by  the  National  Telephone 
Company,  the  Council  paying  a  rental  of  148/.  15«.1 

PlymmUh.~i2)  120,000;  (3)  2355  acres;  (4)  32;  (5)  No; 
(6)  Electric  fire  beUs;  (7)  Under ;  (8)  No;  (9)  Very  rare;  (10)  151.; 
(12)  12/. 

Twickmham.—{i)  28,000 ;  (3)  2477  acres ;  (4)  15 ;  (5)  Super- 
intendent of  brigade  only ;  (6)  Stuart  and  Moore's  Pendulum, 
fitted  with  central  battery  and  telephone  apparatus ;  (7)  Both ; 
(8)  12 ;  (9)  In  Stuart  and  Moore's  Pendulum  System  calls  can 
only  be  given  by  breaking  glass  and  pulling  handle ;  (10)  Total 
cost  830/.,  including  considerable  alterations  at  various  dates 
to  bring  the  system  up  to  date  owing  to  growth  of  district; 
(12)  Contract  amount  for  fire  alarm  oall-belU  and  street  alarms, 
2%L  per  annum,  but  additional  obarges,  of  course,  made  for 
alterations. 

Toitenham.—{2)  149,000  ;  (3)  3033  acres ;  (4)  25 ;  (6)  All, 
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3  main  and  2  sub-stations";  (6)  55  street  alarms,  40  telephones, 
35  bell  lines;  (7)  Tinder;  (8)  See  6;  (9)  None;  (10)  400/.; 
(11)  Yarious  loans — 10  to  15  years;  (12)  501.  per  annum. 

irxbTidffe.—(2)  10,000;  (3)  800  acres;  (4)  14;  (5)  No; 
(6)  Carried  ont  by  the  National  Telephone  Company,  the  system 
comprising  call-bells  at  each  fireman's  house,  and  fire  station 
may  ting  from  police  station;  (7)  Above;  (8)  No;  (9)  Un- 
necessary ;  (10)  Unknown;  (11)  No;  (12)  Rent  20L  per  annum. 

WUlesden.—i2)  150,000 ;  (3)  43844  acres ;  (4)  14  permanent 
and  11  volunteer;  (5) Permanent  at  station,  volunteer  within 
easy  call ;   (6)  Gamewell ;   (7)  Mostly  underground ;  (8)  35 

(9)  System  prevents  false  alarms,  specially  indicated  if  false 

(10)  Hent  to  G.  P.  0.  384/.  10s.  &d.  per  annum  for  35  posts 

(11)  No,    Bemarks — Very  satisfactory  since  1905. 
,WimbUdm.—i2)  57,000;  (3)  3220  acres;  (4)  Chief  officer 

and  8  permanent  men,  16  retained ;  (5)  Yes— chief  and  7  men ; 

(6)  Stuart  and  Moore's — direct  from  central  station;  group 
system  from  sub-station ;  been  working  2i^  years  satisfactorily ; 

(7)  Above ;  (8)  Yes — 26 ;  (9)  Stuart  and  Moore's  prevents  false 
alarms,  can  tell  if  pull  is  a  genuine  one ;  (10)  Hire-purchase 
system — 7  years;  (11)  No;  (12)  17/.  5«.  per  annum. 

Wood  Green.— (2)  50,000 ;  (3)  1625  acres ;  (4)  Captain  and 
13  men,  6  paid,  7  volunteer;  (5)  Superintendent  and  family 
movable  out  station ;  1  fireman  on  duty  day  and  night,  others 
reside  in  the  neighbourhood ;  (6)  Gamewell ;  (7)  Above ;  (8)  20 ; 
(9)  System  prevents  false  alarms  except  malicious ;  (10)  Bented 
^m  G.  P.  0.;  (12)  Fire  brigade  generally  1170^,  fire  alarms 
net  221/.  per  annum. 

SoutkaU-2foncood.—(2}  26,334;  (3)  2576  acres;  (4)  16; 
(5)  No ;  (6)  Stuart  and  Moore's  Pendulum  System  fitted  to 
fire-alarm  posts,  and  call-bells  in  each  fireman's  house ;  means 
are  also  provided  at  some  of  the  men's  houses  to  call  all  the 
brigade  as  well  as  the  central  station;  (7)  Above;  (8)  2; 
(9)  The  pendulum  gives  a  decided  ring  with  a  true  alarm; 
malicious  alarms  cannot  be  prevented ;  a  contact  gives  a  very 
different  ring  to  a  true  alarm,  and  ia  easily  distinguished  there- 
from ;  (10)  The  system  ia  on  the  hire-purchase,  for  which  the 
Council  pay  an  annual  sum  of  42^.  for  7  years,  after  which  it 
becomes  the  property  of  the  Council ;  this  includes  maintenance ; 
after  the  7  years  the  charge  per  annum  for  maintenance  is  to 
be  12/. 
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In  couclaaion,  the  Author  begs  to  thank  all  those  who  have 
vlllingly  supplied  him  with  the  necessary  iaformation  for  the 
compilatioD  of  these  notes,  and  trusts  they  may  be  of  interest 
to  his  brother  snireyors  when  adopting  any  system  of  £re  pio- 
tectton  for  their  district.  Ab  a  list  of  firms,  with  their  addresses, 
may  be  useful,  the  Author  gires  a  few  of  them  below : — 

FmE  Engines,  etc. 

Messrs.  Merryweather  and  Sons,  Ltd.,  Greenwich  Boad,  S.E. 
Messrs.  Shand,  Mason  and  Co.,  Upper  Oroand  Street,  Black- 
friars  Boed,  S.E. 

Mesais.  Dennis,  Quildford. 
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Messrs.  Stuart  and  Moore,  Victoria  Works,  Ealing,  W. 
(Stuart  and  Moore's  System.) 

A.  C.  Brown,  7  Queen  Square,  Finsbury  Avenue,  E.C. 
(Saunders  and  Brown's  System.) 

G.  LongBeld-Beasley,  10  Warwick  Court,  Holbom,  W.C. 
(Gamewell  System.) 

National  Telephone  Co.,  Victoria  Embankment,  E.C.  (Tele- 
phones, and,  by  arrangement,  either  of  the  above  systems.) 

The  General  Foet  OfBce.  (Telephones,  and,  by  arrangement, 
either  of  the  above  systems.) 


DISCUSSION. 

Mb,  Q.  W.  Lagkt  :  There  are  not  many  of  our  members  who 
are  directly  concerned  in  fize  brigade  maiu^ment,  but  I  happen 
to  be  one,  holding,  as  I  do,  the  position  of  chief  officer  of  the 
Oswestry  brigade.  The  paper  is  full  of  useful  information,  and 
will  be  of  value  to  those  who  take  on  active  part  in  fire  brigade 
management,  or  have  to  lay  down  a  system  of  calls  for  fire 
brigade  purposes.  With  regard  to  the  position  of  local  authori- 
ties  who  provide  fire  brigades  and  insurance  companies,  there  is, 
of  course,  no  obligation  on  the  local  authority  to  provide  a  fire 
brigade ;  its  only  duty  is  to  provide  water-mains  and  hydrants. 
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Id  soms  towns,  where  the  local  authority  does  not  provide  a, 
brigade,  the  Inauranoe  Companies  have  had  to  do  it  on  their 
own  account.  It  does  Beam  an  injustice  that  the  Inauranoe 
Companies  should  get  out  of  their  responsibilities  by  not  having 
to  contribute  towards  the  upkeep  of  the  service.  That  is  a  matter 
that  ought  almost  to  be  dealt  with  by  l^islation,  fOT  the  com- 
panies reap  almost  the  whole  of  the  benefits.  There  ia  protec- 
tion of  life,  which  is  of  higher  value  than  property,  but  those 
who  undertake  fire  risks  ought  to  be  compelled  to  contribute 
towards  the  cost  of  the  service  which  so  largely  protects  their 
interests.  The  rules  which  Mr.  Brown  has  given  are  very  nsefuL 
He  gives  a  list  of  retaining  fees,  but  he  does  not  suggest  that  the 
chief  officer  of  the  brigade  should  receive  any  fee  at  all.  Re- 
cently my  Council  have  dealt  a  little  more  liberally  with  the 
brigade  in  the  matter  of  emoluments.  We  are  paid  II.  per 
annum  as  a  retaining  fee  and  so  much  per  drill  attended,  which, 
I  think,  for  small  towns,  where  there  is  a  partially  supported 
brigade,  is  a  better  system  to  adopt  than  to  pay  the  men  a 
retaining  fee,  iadependent  of  drills  attended.  I  find  it  has  kept 
the  men  up  to  the  mark.  The  men  one  gets  are  usually  of 
the  artisan  class,  and  they  cannot  afford  to  lose  time  for  attend- 
ing drills  and  attendance  at  fires,  and  very  rightly  they  should 
be  paid.  With  regard  to  the  system  of  call  bells,  after  a  good 
deal  of  persistent  effort  I  have  been  able  to  get  all  my  men 
connected  up  in  this  way,  and  the  advanta^s  with  such  a 
system  have  been  very  patent.  In  a  number  of  outbreaks  we 
have  been  able  to  cope  with  them  in  the  early  stages,  but  had 
the  old  system  of  calling  by  the  police  at  each  fireman's  house 
been  in  vc^e,  would  have  resulted  iu  very  large  conflagra- 
tions. Mr.  Brown  states  that  the  simplest  form  of  call  is  pro- 
bably that  of  the  wires  being  run  on  the  grouped  system,  the 
firemen  being  notified  by  the  contact  being  made  at  a  wall  box 
fixed  outside  the  fire'  station.  I  E^ree  with  that ;  but  he  further 
says  that  this  system  alone  is  not  to  be  recommended,  as  valu- 
able time  would  be  lost  owing  to  the  person  giving  the  call 
having  to  reach  the  fire  station  and  then  waiting  until  the  arrival 
of  the  brigade  to  indicate  the  position  of  the  fire  I  am  afraid 
it  is  the  only  system  which  can  be  undertaken  in  a  small  town, 
where  there  are  no  resident  firemen,  and  I  do  not  see  where 
any  delay  should  be  incnrred  as  suggested.  I  have  pleasure  ia 
proposing  a  vote  of  thanks  to  Mr.  Brown  for  his  paper. 
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Ma  T.  Caihk  :  I  shall  be  glad  if  Mr.  Browo  can  tell  us 
vhether  there  hoa  beea  en;  decision  in  the  courts  which  fixes 
the  tiabiUty  on  the  water  authority  to  provide  sufficient  water 
for  the  extinguishing  of  firea.  It  places  a  very  serious  respon- 
atbility  upon  the  water  authorities,  as  a  man  may  take  it  into 
his  h^  to  erect  works  of  five  or  six  storeys  in  the  centre  of  a 
town,  and  the  preasare  of  water  in  the  mains  is  not  sufficient  to 
control  that  bailding.  Would  the  local  authority  be  responsible 
for  that  in  the  case  of  fire  ? 

The  Fbesident  :  I  am  sorry  to  say  we  cannot  boast  of  an 
up-to-date  fire  station  in  West  Bromwich,  but  the  matter  has 
been  before  the  Council  for  some  years,  plans  have  been  pre- 
pared, and  I  hope  before  long  we  shall  be  in  possesalon  of 
an  efficient  station.  Kotwithstanding  that,  we  have  a  very 
efficient  fire  brigade — very  prompt  when  at  any  time  called 
upon.  We  have  as  our  chief  the  son  of  a  very  old  family  of 
fire  brigade  men — Mr.  Tozer.  He  ia  aon  of  the  chief  in  Bir- 
mingham, and  hia  grandfather  waa  chief  at  Mancheater.  So 
far  as  appliances  are  concerned,  the  brigade  is  quite  up  to 
date;  indeed,  this  waa  the  first  town  in  the  Midlands  to 
instol  a  motor  tender.  We  have  found  it  extremely  useful. 
It  was  made  by  a  well-known  firm,  at  a  oc^t  of  750/.,  and 
last  year  when  calls  were  made  that  was  the  only  machine 
it  was  necessary  to  send  out.  It  is  alwaya  ready.  It  carries 
two  miles  of  hose,  a  chemical  engine,  and  everything  necessary 
to  put  out  a  big  fire  if  one  occurs  at  any  of  the  works.  The 
idea  of  baying  that  motor  tender  was  to  be  prompt  on  the  spot 
in  the  event  of  fire.  In  a  town  like  this,  with  lai^e  factoriea 
employing  as  many  as  twelve  hundred  persons,  it  is  necessary 
to  be  quickly  on  the  spot. 

Mr.  Beoinald  Brown,  in  reply,  aaid :  I  thank  you  very  much 
for  the  vote  of  thanka  accorded  to  me  for  the  paper.  Mr.  Lacey 
referred  particularly  to  the  form  of  call  on  the  grouped  system.  The 
form  of  call  adopted  decidedly  depends  upon  the  character  of  the 
.  town.  Take  West  Bromwich,  for  instance.  It  would  be  absurd 
to  put  a  wall  box  outside  the  fire  station.  That  would  not  be 
sufficient ;  there  would  have  to  be  calla  at  numerous  convenient 
ptnnts.  An  important  point  was  raised  by  Mr.  Caink  as  to  the 
liability  of  the  w  ater  authority  to  supply  water  to  extinguish 
a  fire.  I  know  of  no  settled  case  on  this  point.  In  my 
own  district,  where  I  had  this  difficulty  of  the  mains  being 
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incapable  of  supplying  the  q^iiaotity  of  water  reqaired,  we 
could  pump  the  mains  dry  in  three  secoDds,  we  oertaiDly 
came  to  the  co&cluaiou — after  taking  advice — that  it  was  the 
duty  of  the  authority,  in  case  they  were  pressed,  to  lay  down  a 
separate  supply,  if  tiie  Water  Company  were  unable  or  unwil- 
ling to  do  it.  I  should  like  to  see  a  case  fought  out,  because  it 
is  a  most  important  and  interesting  point  to  local  authorities. 
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CEMETERY  CONSTRUCTION  AND  SUB-SOIL 
DRAINAGE,  "WITH  PARTICULAR  REFER- 
ENCE TO  THE  HANDSWORTH  CEMETERY. 

By  H.  W.  BARKER,  A8S0C.M.In8T.0.E.,  Member, 

Imtsoductiom. 

Whkh  the  Author,  as  eogineering  assistant  to  Mr.  H.  Richard' 
BOD,  Asaoc.M.lQ9t.C.E.,  etc.,  engineer  and  sorveyor  to  the 
TTrban  District  Council  of  Handsworth,  was  instructed  by  that 
gentleman  to  prepare  the  scheme  which  forms  the  basis  of  this 
paper,  he  at  once  sought  for  information  on  the  subject  of 
cemeteries  in  Gm  Minutes  of  Proceedings  of  the  Institution  of 
Monicipal  and  County  Engineers,  but  found  that  no  paper  had 
been  submitted  dealing  with  it.  To  make  good  this  deficiency, 
80  far  as  lies  within  the  compass  of  the  Author's  attainments, 
this  paper  has  been  prepared. 

Site. 

"  The  soil  of  a  burial  ground  should  be  preferably  of  an 
open  porous  nature,  with  numerous  close  interstices,  through 
which  air  and  moisture  may  pass  in  a  finely  divided  state 
freely  in  every  direction.  The  soil  should  be  easily  worked,  it 
should  be  free  from  water  and  bard  rock.  A  dense  clay  is 
laborious  to  work  and  retains  in  a  concentrated  state  the 
products  of  decomposition.  A  loose  stony  soil  may  allow  the 
passage  of  effluvia  and  of  imperfectly  purified  drainage  water. 

"Public  convenience  requires  that  the  site  of  the  burial 
ground  shall  be  not  too  far  distant  from  the  population  for 
which  it  is  intended,  while  a  due  regard  to  possible  risk  of 
injury  to  public  health,  etc.,  renders  it  desirable  to  avoid 
populous  oeighbourboods  and  those  in  which  building  is  likely 
to  take  place." 

The  foregoing  is  abstracted  flrom  the  Memoiandum  of  the 
Local   Government   Board   on   the  Sanitsry  Beqnirements  of 
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Burial  GrotmcU.  The  inspector  under  the  Bnriale  Acta  has 
similarly  reported,  vide  Brooke  Little,  p.  698. 

It  ia  to  be  feared  that  a  local  authority  would  have  difficulty 
in  obtaining  a  site  complying  with  all  these  requirements,  as  in 
addition  to  the  difficulty  of  finding  such  an  one,  it  is  not  by 
any  means  every  freeholder  that  is  willing  to  sell  land  for  the 
purpose  of  providing  a  cemetery,  and  it  is  likely  to  frequently 
occur  that  the  local  authority  will  be  obliged  to  purchase  a 
much  lai^r  area  than  is  really  needed  for  the  requirements  of 
their  district  to  surmount  this  difficulty. 

Section  10  of  the  Cemetery  Clauses  Act,  1847,  which  is 
incorporated  with  the  Public  Health  (Interments)  Act  of  1879, 
provided  that  a  cemetery  is  not  to  be  constructed  nearer  to  a 
dweUing-hoose  than  200  yards  without  the  consent  of  the 
owner  and  occupier;  but  the  Burial  Act,  1906,  reduces  thia 
distance  to  100  yards,  and  further  provides  that  the  consent  of 
tlie  owner  of  the  adjoining  land  shall  be  deemed  never  to  have 
been  required  in  cases  where  a  dwelling-house  is  or  was  begun 
or  completed  after  land  has  been  used  or  appropriated  as -a 
cemetery. 

For  some  time  prior  to  1905,  the  Coundl  of  the  Urban 
District  of  Handsworth  had  under  consideration  the  question 
of  providing  a  cemetery  for  the  district,  as  the  borial  ground  at 
the  parish  church  was  being  rapidly  filled  up.  Negotiations 
were  therefore  entered  into  for  the  acquisition  of  a  suitable  site. 
The  Council  met  with  many  difficulties,  but  ultimately  succeeded 
in  purchasing  the  Leveretts  Estate,  having  an  area  of  70  acres,  at  a 
price  of  300^.  per  acre;  at  the  same  time  the  necessary  land  was 
acquired  for  widening  the  adjoining  roads  and  lanes  to  a  width 
of  42  feet.  The  preliminary  examination  of  the  site  was  not 
encouraging,  for  although  on  a  hillside,  the  height  above  sea- 
level  varying  from  460  feet  to  580  feet,  the  ground  was  largely 
found  to  be  water-logged,  and  it  was  almost  impossible  to  walk 
over  the  estate  in  its  then  condition.  This  was  in  some  measure 
due  to  the  ditches  having  been  neglected  for  many  years. 


Size. 

On  administrative  grounds  it  is  required  that  the  accommo- 
dation provided  shall  be  sufHoient  to  serve  for  the  term  of  years 
over  which  the  repayment  of  the  loan  is  spread. 
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The  Looal  GorerDinent  Board's  Memonuidum  states  that 
"  nader  the  most  favomable  oircumatances  in  a  stationary  popu- 
lation it  ma;  be  estimated  that  at  least  a  quarter  of  an  acre  of 
ground  should  bo  provided  for  each  thousand  inhabitants  to 
serve  for  a  period  of  thirty  years.  More  space  will  ba  needed 
if  the  population  is  an  inoreasiag  one.  In  wealthy  districts,  in 
which  many  family  graves  are  likely  to  be  purchased,  the 
burial  ground  will  not  be  available  so  long  as  in  the  poor 
districts,  in  which  most  of  the  burials  are  in  common  graves." 

It  is  to  be  noted  Uiat  the  repayment  of  the  loan  for  the 
purchase  of  the  land  may  be  spread  over  sixty  years. 

In  the  Hand^worlh  Cemetery,  which  has  been  in  use  eighteen 
months  (May,  1911),  130  private  graves  have  been  purchased 
and  25  public  graves  used,  the  number  of  interments  in  the 
former  totalling  133,  and  the  latter  267. 

Benouinational  Abbas, 

Enquiries  at  the  other  cemeteries  in  the  locality  famished 
the  information  that  interments  averaged  three  in  consecrated 
gronnd  to  one  in  the  other  portions.  Provision  has  been  made 
on  this  basis,  the  land  being  divided  into  two  sections — one 
for  the  Established  Church  of  England,  and  one  for  all  other 
denominations. 

There  are  certain  formalities  to  be  observed  in  connection 
with  the  consecration  of  burial  grounds,  which  it  may  be  of 
service  to  set  out  here. 

The  Conncil  must,  by  petition  under  seal,  apply  to  the 
Bight  Hon.  Principal  Secretary  of  State  for  the  Home  Depart- 
ment for  approval  to  the  selection  of  the  portion  of  the 
cemetery  proposed  to  be  consecrated  by  the  Bishop.  This 
application  has  to  be  aeoompanied  by  a  copy  of  the  resolution 
directing  the  same,  copies  of  the  plan  and  certain  information, 
as  set  out  in  the  directions  issued  by  the  Home  OfBce,  vide 
Brooke  Little,  p.  695. 

In  the  case  of  the  Handsworth  cemetery  the  fees  amounted 
to  14/. 

Arrangements  for  the  ceremony  of  consecration  have  to  be 
made  witii  the  Bishop  of  the  Diocese,  through  his  registrar  or 
1^1  secretary. 
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Grates. 

The  size  of  the  grave  spaces  is  required  to  be  9  feet  long  by 
4  feet  broad  for  adults ;  as  only  6  feet  6  inches  by  3  feet  is 
enclosed,  strips  of  land  1  foot  wide  between  sides,  and  2  feeb 
6  inches  between  head  and  feet  of  graves  remain  for  nae  as 
paths,  and  provide  access  to  those  graves  which  do  not  abut 
upon  the  drives  and  paths. 

Earth  graves  should  be  excavated  coffin-shaped,  16  inches  to 
18  inches  wide  at  head,  27  inches  wide  at  shoulders,  and 
16  inches  to  18  inches  wide  at  feet.  This  is  readily  arranged 
by  the  use  of  hinged  planks,  and  effects  considerable  saving  in 
excavation  over  the  usual  rectangular  grave. 

Provision  is  mode  in  the  Local  Government  Board  regula* 
tions  for  graves  for  children  under  the  age  of  twelve  to  be 
4  feet  6  inches  by  4  feet,  or  6  feet  by  3  feet,  but  in  practice  it 
is  found  better  and  more  convenient  to  construct  all  graves  of 
adult  size. 

COHTOUR  SdEVKY. 

The  Author  made  a  contour  survey  of  the  part  of  the  site  to 
be  laid  out.  From  tbe  contour  plan  each  foot  variation  in  level 
can  be  at  once  noted,  the  comparatively  level  portions  being 
where  the  contour  lines  are  some  distance  apart,  and  the  hilly 
parts  where  the  lines  closely  converge. 

This  plan  was  of  great  service,  as  it  enabled  the  main  drives 
to  be  designed  to  wind  up  the  MUside  along  the  most  suitable 
line,  and  ftxim  the  plan  any  required  section  was  taken  without 
further  field  work.  The  preparation  of  such  a  plan  for  40  or 
50  acres  is  a  somewhat  formidable  task,  but  in  the  instance 
under  consideration  was  certainly  a  labour-saving  device,  as  it 
enabled  alternative  lines  for  drains  and  drives  to  be  laid  down 
and  compared  with  no  trouble. 

It  may  be  of  interest  to  state  that  in  preparing  the  contonr 
survey  (about  40  acres)  some  5250  levels  were  taken,  4000  pegs 
rang^  in  with  the  theodolite,  and  the  distance  chained  16J 
miles, 

Subsoil  DRAmACE. 
A  scheme  of  subsoil  drainage  for  a  cemetery  is  so  inter- 
dependent with  the  consideration  of  the  general  design  that 
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there  are  a  number  of  points  to  be  borne  in  mind,  outside  the 
ordinary  condition  of  efficiency ;  amongst  them  may  be 
mentioned : — 

1.  That  the  drains  most  be  coincident  with  the  line  of  the 
drives  or  paths. 

2.  That  the  paths  and  consequently  the  drains,  except  in 
the  case  of  drives  laid  out  for  the  specific  purpose  of  beii^ 
ornamental  or  laid  to  curves  to  ease  the  gradient  on  a  hilly  site, 
should  be  laid  approximately  due  north  and  south  or  east  and 
west,  as  all  graves  most  be  dug  east  and  west ;  sentiment  and 
practice  are  very  strong  on  this  point.  If  the  paths  are  made 
as  mentioned  above,  the  graves  will  be  at  right  angles  or  paral- 
lel to  the  paths  and  there  will  be  no  waste  of  land. 

3.  It  is  also  necessary  to  decide  the  method  that  will  be 
adopted  in  making  the  graves.  It  will  be  impossible  at  an; 
date  to  use  the  ground  immediately  over  the  principal  drains, 
and  the  policy  of  .possible  future  narrowing  of  the  paths  must 
be  provided  for  or  definitely  abandoned,  as  this  will  fix  the 
distance  between  the  drains,  which  must  be  in  multiples  of 
9  feet  east  to  west  and  4  feet  north  to  south. 

The  Anthor  suggests  that  no  provision  be  made  for  the 
narrowing  of  maiu  drives  from  entrances  to  chapel,  but  that 
allowances  be  made  for  narrowing  secondary  paths  to  4  feet. 
It  will  be  advisable  at  first  to  leave  a  border  to  each  path  free 
from  graves ;  8-foot  paths,  which  are  to  be  reduced  to  4  feet,  will 
leave  a  border,  until  such  alteration,  of  7  feet  each  side  east 
and  west  and  2  feet  north  and  south,  which  may  be  increased 
to  6  feet  by  not  allowing  graves  to  be  made  in  the  next  space 
nntil  absolutely  necessary. 

The  depth  of  the  drains  will  be  governed  by  engineering 
consideration  as  to  outlet ;  where  possible  it  is  well  to  allow  for 
a  depth  suE&cient  for  5  or  6  interments  in  each  grave.  Prior  to 
1907  this  required  for  five  coffins  14  feet  3  inches  (4  feet  cover- 
ing over  top  of  coffin,  plus  5x1  foot  3  inches,  average  thickness 
of  coffin,  plus  4x1  foot  layers  of  earth  between  the  coffins).  By 
the  model  bye-laws  issued  by  the  Local  Govemmeot  BtWd  in 
April,  1907,  this  is  reduced  to  3  feet  covering  and  6  inches 
between  coffins,  giving  requured  depth  for  six  coffins  of  13  feet. 
The  top  of  the  sub-soil  drain  should  therefore  be  a  minimum  of 
13  feet  6  inches  below  surface  of  ground. 
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Methods  of  Conbtbuctimg  ths  Sdb-sou<  Dsains  at 
Haiidsworth, 

At  the  time  of  the  proposal  to  purchaso  the  Leveretts  Estate 
five  trial  boles  were  aunk  8  feet  deep ;  one  waa  quite  diy,  water 
'waa  eiicountered  in  two  boles  at  a  depth  of  6  feet  6  inches,  and 
in  the  remaining  two  at  ahout  2  feet  6  inches  deep  and  in  great 
volumes. 

Subsequently  a  further  eight  trial  holes  were  simk  to  a 
depth  of  14  feet,  the  report  on  theae  being  aa  follows : — 

Trial  hole  No.  1.  Dry  until  12  feet  below  surface;  water 
then  encountered. 

No.  2.  Water  met  at  3  feet  6  inches  from  the  surface  and 
the  hole  was  sunk  with  great  difficulty,  close  timbering  being 
necessary. 

No.  3.  Water  met  at  3  feet  from  surface,  but  no  difficulty 
was  found  in  sinking  the  hole,  the  water-bearing  strata  ceaeing 
at  5  feet  below  the  surface. 

No.  4.  Water  in  small  quantity  encountered  at  9  feet  from 
the  surface. 

No.  S.  Water  in  considerable  quantity  encountered  3  feet 
6  inches  below  surface,  water-bearing  strata  ceased  at  6  feet 
below  surface. 

No.  6.  Water  encountered  3  feet  below  surface,  and  there 
was  much  difficulty  in  sinking  the  hole  due  to  the  rate  at  which 
it  entered. 

No.  7.  Water-bearing  strata  from  3  feet  9  inches  below 
surface  to  6  feet  below  surface. 

No.  8.  Water  encountered  3  feet  below  surface,  below  which 
level  stratum  was  sandstone,  and  water  percolated  through  thb. 

Careful  returns  were  made  of  the  strata  as  ascertained  in 
laying  the  drains. 

To  further  illustrate  the  changes  in  the  nature  of  the  sub- 
soil the  returns  of  one  is  appended  : — 

From  0  to  100     Vegetable  aoil,  1  foot  4  inches ;  marl  and 

feet  (junction  with         clay,  6  feet;  rock  and  sand,  3  feet  11 

main  drain).  inchea ;  no  water. 

100  to  150  feet.      Soil,  1  foot  4  inches ;  blue  clay  and  marl, 

9  feet ;  rock  sand,  5  feet  2  inches ;  no 

water. 
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150  to  250  feet.      Soil,  1  foot  6  inches ;  blue  clay,  14  feet ; 

no  water. 
250  to  400  feet.     Soil,  1  foot  6  inches ;  marl,  3  feet  6  inches ; 

sand,  12  feet ;  much  water. 
400  to  445  feet.      Soil,  1  foot  6  inches ;  loamy  sand,  4  feet ; 

aand,  11  feet;  clay,  1  foot;  mnch  water. 
445  to  463  feet.      Soil,  1  foot  6  inches ;  blue  clay,  16  feet ;  no 

water. 
264  to  543  feet     Soil,  1  foot  6  inches ;  blue  clay,  14  feet 
(at  foot  of  steep  6  inches ;  little  water, 

slope). 
543  to  570  feet.      Soil,  1  foot  6  inches ;  sand,  13  feet  6  inches ; 

very  great  q^uantity  of  water. 

A  feature  of  the  nature  of  the  ground  is  that  it  was  on  some 
of  the  higher  levels  that  the  greatest  volumes  of  water  were 
encountered,  this  being  due  to  layers  of  impervious  matenal 
which  "outcrop"  f^ainst  the  fall  of  the  land,  and  which  are 
covered  by,  and  overlie,  sand,  gravel  and  sandstone,  of  which  the 
sub-soil  of  the  bulk  of  the  cemetery  consists. 

The  sub-Boil  drains  consist  of  seconds  quality  ordinary 
socketted  glazed  earthenware  pipes ;  these  have  been  laid  with 
the  spigot  inserted  in  the  socket  of  the  next  pipe,  but  not  forced 
home ;  the  lower  half  of  each  pipe  is  jointed  with  puddle,  the 
upper  half  being  left  open.  The  trench  is  filled  with  puddle 
half-way  up  the  pipes,  which  are  covered  the  full  width  of  the 
trench  to  a  depth  of  one  foot  with  screened  destructor  clinker ; 
the  trench  above  this  is  filled  with  clinker  and  the  soil  from 
the  excavation,  the  clinker  being  brought  up  in  the  centre  of  the 
trench  one  foot  wide.  Wooden  boxes  were  used  iu  which  to  fill 
the  clinker,  the  sides  being  next  filled  in  and  the  box  raised  for 
the  operation  to  be  repeated.  In  timbering  the  treaohes  18  feet 
"  walings  "  were  used,  at  the  end  of  each  "  waling  "'  the  trench 
for  a  length  of  2  feet  was  tilled  with  clinker  for  its  full  width, 
to  arrest  and  convey  to  the  drains  any  water  that  might  have  a 
tendency  to  flow  on  the  outside  of  the  centre  clinker  filling. 

Subsidiary  drains. — On  some  parts  of  the  site,  underneath 
the  water-bearing  strata  there  ia  a  considerable  thickness  of 
marl,  so  that  a  grave  on  the  line  of  flow  to  the  sub-soil  drain 
would  fill  with  water  to  the  level  of  the  pervious  stratum ;  to 
obviate  this  difficulty,  when  a  grave  is  opened  in  such  a  position, 
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a  heading  is  driven  to  the  subsoil  drain  and  pipes  laid  to  the 
grave,  these  beii^  extended  trom  grave  to  grave  as  required. 
This  is  working  most  satia&ctorilj  and  the  expense  is  smalL 

Size  of  Pipes. — In  order  to  ascertain  the  flow  from  the  site 
the  water  courses  were  carefully  gauged  over  rectangular 
notches,  and  pipes  provided  sufiicienUy  laige  to  take  the  surface 
water  from  the  drives  and  paths  in  addition  to  the  sab-soil 
water  from  the  whole  site.  The  capacity  of  the  drains  waa 
calculated  on  Messrs.  Santo  Crimp  &  Bmges'  formula. 

Manholes. — There  are  manholes  on  the  main  outfall  drain  at 
the  junction  with  the  principal  branch  drains,  and  the  bottom  of 
these  are  constructed  as  catch-pits  to  arrest  the  silt  which  finds 
its  way  into  the  drains. 

Total  cost  of  the  sub-soil  drainage,  4470/. 

In  connection  with  the  sub-soil  drainage  works  two  pools 
were  drained  and  filled  up  with  surplus  excavated  earth,  and, 
in  connection  with  an  exchange  of  land  for  straightening  the 
northern  boundary,  a  new  drinking  pool  for  cattle  was  provided. 
The  cost  of  the  latter  was  73/. 

FENCINO. 

Section  15  of  the  Cemeteries  Clauses  Act,  1847,  required  a 
cemetery  to  be  enclosed  by  a  wall  or  fence  of  the  height  of 
8  feet  at  the  least,  but  section  10  of  the  Burial  Act,  1900,  re- 
pealed this  regulation,  and  it  is  only  requisite  that  the  burial 
ground  shall  be  eBectually  fenced. 

The  Handsworth  site  is  enclosed  with  tlnclimbable  iron 
fencing  8  feet  high,  surmounted  with  barbed  wire  carried  on 
curved  standards.  The  vertical  bars  are  of  oruoiform  section. 
The  fencing  cost  lis.  4d.  per  yard  run. 

Entrance  Gates. — At  the  Oxhill  Bead  Entrance,  ornamental 
iron  entrance  gates  have  been  erected,  the  carriage  gates  being 
17  feet  6  inches  wide,  and  there  are  two  band  gates  each  4  feet 
3  inches  wide.  The  gates,  pilasters,  and  some  120  feet  of 
ornamental  fencing  adjoining,  cost  273/. 

''LAia)SCAFE  Gabdbnikg. 
In  order  to  obviate  any  risk  of  contamination,  with  decom- 
posing matters,  of  the  ground  air  and  sub-soil  water  in  the 
neighbonrhood  of  the  burial  ground  where  booses  may  be  built, 
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a  strip  of  ground  of  a  minimum  width  of  15  feet  ahould  be 
reserved  &ee  from  interments  around  the  whole  burial  ground. 
In  addition  to  the  advantage  of  this  on  sanitary  grounds  the 
public  have  been  led  to  expect  that  a  cemetery  will  be  laid  out 
80  as  to  be  pleasing  and  provided  with  ornamental  Bhiubbeiies 
and  flower  beds ;  the  strip  reserved  should  be  ntilised  to  provide 
these.  Avenues  of  trees  may  be  provided  along  the  line  of 
drives  and  paths,  and  flower  beds  at  prominent  points.  The 
cost  of  the  landscape  gardening  at  Handsworth  was  1086^. 

BOAH-MAXmO. 

In  laying  out  a  cemetery  the  one  thing  above  all  others 
that  the  designer  should  strive  to  avoid  is  the  creation  of  what 
may  be  called  "  back  land,"  which  will  be  unpopular  and  of 
litUe  commercial  value.  In  order  to  obviate  tMs  on  the  Church 
of  England  portion  of  the  Handsworth  cemetery  advantf^e  was 
taken  of  the  drop  from  one  field  to  the  next  near  where  the 
Chapel  is  now  built  (the  difference  in  level  was  intentionally 
accentuated  in  forming  the  chapel  plateau)  to  introduce  a  stone 
terrace  loading  to  a  road  18  feet  wide.  This  forms  qnite  a 
feature,  and  the  gronnd  on  either  side,  which  without  the 
terraoe  would  have  been  aomewhat  "  baok  laud,"  has  at  present 
proved  to  be  the  moat  sought  after  in  the  cemetery.  The  steps 
consist  of  a  flight  of  thirty  York  stone  steps  18  feet  wide, 
bord«»d  by  pierced  ornamental  parapets  of  Derbyshire  stone. 
The  Handsworth  cemetery  ia  so  situated  that  two  entrances 
have  been  provided  each  serving  distinct  parts  of  the  district, 
and  the  funeral  carriage  drives  form  a  continuous  road  through ' 
the  middle  of  the  site.  The  main  drives  are  25  feet  wide,  and 
are  formed,  on  a  foundation  of  8  inches  of  destructor  clinker,  of  a 
4-inch  layer  of  calcareous  sandstone  rock  obtained  free  of  coat 
]rom  the  spoil  bank  of  the  Sandwell  Park  Colliery  Co.,  Ltd. 
This  was  broken  to  a  2^-incb  gauge,  and  when  in  position  this 
was  given  a  light  coating  of  distilled  tar  and  topped  with 
2^inoh  layer  of  tarmac,  l^inoh  gauge,  with  ^-incb  to  |-inch 
limestone  cbippings  as  binding.  The  service  road,  which  is 
18  feet  wide,  is  formed  of  Kowley  ragstone  tarred  and  bound 
with  granite  ohippings.  The  paths  are  formed  of  3  inches  of 
gravel,  obtained  ou  the  site,  on  a  foundation  of  6  inches  of 
destructor  clinker. 

All  drives  and  paths  have  concrete  edging  tiles,  8  inches 
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deep  and  2  inches  thick,  obtained  from  the  Coondl's  destruct« 
works  at  a  charge  of  8Ji,  per  yard  lin.  These  prevent  the 
down-trodden  grass-verges  so  often  seen,  and  are  not  at  all 
unsightly,  the  turf  being  laid  to  their  outer  edge.  The  drives 
have  channels  composed  of  four  rows  of  3-inch  limestone  cubes, 
and  on  the  steep  gradients  the  gravel  paths  have  similar 
channels  three  rows  wide.  The  gullies  are  all  of  a  deep  pattern 
and  provided  with  dirt  boxes.  Those  on  the  main  drives  are 
of  iron,  with  gratings  15  inches  by  12  inches,  and  are  24  inches 
deep,  and  cost  28s.  Qd.  each.  Those  on  the  gravel  paths  are  of 
earthenware,  with  iron  gratings  9^  inches  by  9^  inches,  and  are 
18  inches  deep,  and  cost  Is.  5d.  each.  The  gully  conueodona 
are  cement  jointed.  The  cost  of  constructing  the  drives  and 
paths  was  4500^. 

Water  Supply. 

There  should  be  a  supply  of  water  available  for  the  use  of 
visitors  to  the  cemetery  when  tending  graves.  At  Handsworth 
there  has  been  provided  6  water  stands  fitted  with  Glenfield 
spriog  taps.    The  cost  of  the  water  service  was  212/.  (including 

185  yards  of  4  inches  diameter  fire  main,  69/.). 

Chapel. 

Vnder  the  provision  of  section  25  of  the  Cemeteries 
Olaoses  Act,  1847,  which  was  incorporated  in  the  Public 
Health  (Interments)  Act,  1879,  it  was  obligatory,  if  a  part  of 
the  cemetery  were  consecrated  and  part  left  unconsecrated,  for 
the  local  authority  to  build  a  chapel  on  the  consecrated  part- 
The  local  authority  was  also  empowered  under  section  36  to 
build  any  chapel  or  chapels  upon  such  unconsecrated  portion, 
and  to  allow  burial  services  therein  other  than  the  service  of 
the  Established  Church  of  England.  By  section  2  of  the 
Burial  Act,  1900,  the  obligation  of  a  burial  authority  to  build 
a  chapel  within  the  consecrated  part  of  a  burial  ground  ceased, 
and  the  power  of  a  local  authority  of  applying  moneys  towards 
the  provision  of  chapels  is  limited  to  the  erection  of  a  chapd 
on  the  unconsecrated  portion  of  the  burial-ground,  which  is 
not  to  be  consecrated  nor  reserved  for  the  exclusive  use  of 
any  denomination. 

It  is  most  desirable  that  the  chapel  should  be  placed  in  a 
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central  position,  and  local  authorities  are  well  advised  to  incur 
a  somewhat  considerable  expense  in  bailding  tlie  chapel,  which 
should  preferably  be  designed  by  au  ecclesiastical  architect, 
for  it  must  be  reoognised  that  there  has  passed  over  the  public 
mind  a  great  change  in  sentiment  as  to  the  kind  of  structure 
into  which  bodies  of  the  departed  ehould  be  brought.  The 
average  cemetery  chapel  is  dull,  cold,  and  depressing ;  it  should 
be,  so  far  as  possible,  the  opposite  of  that,  and  be  such  a 
building  as  to  inspire  that  reverence  due  to  the  dead  that  is 
advocated  by  the  leaders  of  all  denominations. 

A  point  requiring  careful  consideration  is  the  size  and 
seating  accommodation  of  the  chapel,  and  attention  may  be 
drawo  to  the  fact  that  provision  has  to  be  made  not  only  for  an 
occasional  largely  attended  funeral,  but  also  for  the  accommo- 
dation of  the  moamers  at  the  pubh'c  reading  time  when  in  a 
town  of  say  100,000  inhabitants  there  may  be  on  occasion 
twelve,  or  even  more,  funerals  takii^  place  simultaneously. 

If  the  local  authority  decide  to  erect  an  expensive  chapel  it 
becomes  a  duty  to  provide  a  site  such  as  to  give  it  a  setting 
worthy  of  it ) 

With  this  end  in  view  at  Handsworth  Cemetery  a  circular 
plateau  has  been  formed  240  feet  diameter,  giving  a  carriage' 
way  of  a  minimum  width  of  45  feet,  surrounded  by  lorf 
bordeia  10  feet  wide,  and  further  by  flower-beds  15  feet  wide. 

The  chapel  is  in  the  style  of  English  fourteenth-century 
Oothic  architecture,  and  has  been  erected  from  the  designs  of 
Mr.  W.  H.  Bidlake,  M.A.  It  is  built  of  brindled  brick  and 
Bidge  Park  stone  on  the  exterior,  and  of  buff  brick  and  mottled 
Hollington  stone  in  the  interior.  The  roof  is  covered  with 
Precelly  green  slates. 

The  building  presents  in  the  interior  a  large  oblong  hall, 
80  feet  by  26  feet,  terminated  toward  the  east  by  a  polygonal 
apse,  and  lighted  by  traceried  windows  of  varied  designs. 
Standing  some  3  feet  clear  of  the  walls  on  each  side  are  slender 
stone  columns,  which  extend  round  the  apse,  and  at  the  height 
of  21  feet  support  an  elaborate  ribbed  Heme  vault,  such  as 
is'popularly  associated  with  a  cathedral  interior. 

At  the' intersection  of  the  stone  ribs  of  the  vaults  are  bosses, 
abont  one  hundred  in  number,  ornamented  with  carving 
symbolic  of  the  Christian  faith,  and  the  virtues  of  the  Christian 
Ufe. 
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The  seating,  which  is  of  oak,  will  accommodate  170  persons, 
and  is  arrai^ed  ia  four  blocks  of  three  seats,  each  in  rising  tiers 
parallel  to  the  walls,  and  with  a  wide  central  aisle  after  the 
manner  of  a  collegs  chapel.  The  walls  behind  the  seats  are 
lined  with  oak-traceried  panelling. 

A  shallow  transept  intersects  the  chapel  midway,  in  the 
north  hay  of  which  is  an  oak  pulpit,  in  a  corresponding  posi- 
tion on  the  south  side  is  the  prayer-desk.  A  vestry  adjoins 
the  apse  on  the  north  side,  which  is  being  used  as  an  ofBce 
pending  the  erection  of  the  registrar's  house  and  offices.  The 
paving  of  the  chapel  is  in  squares  of  Westmorland  green  slate 
and  York  stone. 

It  was  formerly  the  custom  to  bring  the  cofiin  within  the 
ohapel ;  nowadays,  for  hygienic  reasons,  and  to  preclude  the 
possibility  of  the  spread  of  infection,  the  coffin  is  isolated  during 
the  service.  An  octagonal  mortuary,  sufficiently  spacious  to 
hold  sixteen  cofBns  at  one  time,  is  placed  at  the  west  end  of  the 
chapel,  into  which  it  partly  projects  and  from  which  it  ia 
separated  by  a  stone  screen  of  three  traceried  windows,  which 
allows  of  the  coffin  being  seen  from  the  chapel.  The  mortuary 
is  independently  lighted,  and  from  the  panelled  timber  ceiling 
a  ventilation  shaft  is  carried  up  above  the  roof  of  the  ohapel. 

The  entrance  doors  of  the  chapel  and  mortuary  are  placed 
side  by  side  on  the  south  with  corresponding  exit  doors  on  the 
north  side,  so  that  the  procession  of  mourners  can  readily  reform 
behind  the  coffin  as  it  leaves  the  mortuary  for  the  grave.  Over 
the  entrance  door  is  carved  on  a  stone  band  the  beautiful 
dedicatory  inscription  so  frequently  occurring  in  the  early 
Christian  cataoombs  of  Kome,  "  Vivas  in  Deo,  pax  tecum."  In 
a  corresponding  position  over  the  north  door  is  the  inscription, 
"  Dies  mortis  vitse  fetenue  natalis." 

Over  the  mortuary,  which  extends  to  only  half  the  height  of 
the  chapel,  ia  an  octagonal  organ  gallery.  Turret  staircases 
lead  to  the  organ-chamber,  and  to  tiie  ringing  chambers  of  the 
towers,  as  well  as  to  the  roof.  In  the  north  tower  is  the  tolling 
bell,  and  a  smaller  bell,  for  ringing  at  the  hour  of  closing  the 
cemetery  gates,  is  hni^  in  the  eouth  tower. 

A  heating-chamber  and  fuel-store,  as  well  as  public  lavatories, 
are  provided  in  the  basement,  and  are  aptonaohed  by  outside 
steps  at  the  west  end.    Cost  of  chapel,  6494/, 

Care  should  be  taken  to  avoid  more  than  one  step  into  the 
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mortuary,  aa  more  than  one  are  awkward  to  n^otiate,  especially 
when  there  are  a  number  of  coffins  already  in  the  mortuary,  and 
frequently  a  wheel  bier  is  kept. 

It  will  be  fouud  of  great  service  to  have  storage  accommo- 
dation in  the  basement  of  the  chapel  for  ropes,  sawdnst,  coke 
and  some  of  the  tools.  If  possible,  there  should  bo  a  room 
in  the  chapel,  e.g.  under  the  belfry,  in  which  the  men  may 
keep  their  coats.  The  room  should  be  provided  with  hot-water 
pipes  from  the  general  heating  apparatus. 

EirrBAHCE  Lodge. 

At  the  Ozhill  Bead  entrance  a  lodge  has  been  erected  of 
brindled  bricks,  similar  to  those  of  the  chapel,  with  stone 
mnllioned  windows  and  stone-coped  gables.  It  contains  two 
living-rooms,  three  bedrooms,  and  a  bathroom,  and  the  usual 
subordinate  rooms  and  ofRces. 

This  lodge  was  designed  by  Mr.  Bidlake.     Coat  545/. 

Service  BuiLDKas. 
The  service  buildings  are  within  au  enclosed  yard,  and 


Foreman's  cottage,  controlling  the  back  entrance  and  service 
load  of  the  cemetery.  The  cottage  has  an  entrance  hall,  two 
good  rooms  and  pantry  downstairs,  and  three  rooms  and  bath- 
room on  the  first  floor.  A  feature  of  the  cottage  is  the  metal 
ladder'  tape  partitions,  which  are  2  inches  thick,  and  are  fire- 
proof and  hygienic  Cost  of  the  partition  was  Zs.  M.  per 
super  yard. 

Stable,  16  feet  by  9  feet  3  inches.  The  walls  are  lined 
with  pressed  Staffotdshiie  bine  bricks  set  in  cement;  it  is 
lighted  by  four  roof  lights  made  to  open,  ventilated  back  and 
front  with  adjustable  ventilators,  and  fitted  with  a  Boyle's 
foul-air  extractor.     The  floor  is  paved  with  Enderby  cubes. 

Workmen's  measroom,  containing  a  large  cupboard,  in 
which  the  men  keep  their  uniform  coats,  eta 

Cartshed  and  timber  store,  30  feet  by  16  feet  9  inches, 
which  is  also  used  as  a  carpenter's  shop. 

Tool  and  fodder  stores. 

Workmen's  conveniences  and  other  outbuildings.  Cost  of 
the  foregoing  and  boundary  wall  641/. 
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A  plant-house,  30  feet  by  16  feet,  with  two  ranges  of  cold 
frames,  each  30  feet  long  and  5  feet  wide,  in  which  to  raise 
plants  for  the  decoration  of  the  cemetery.    Cost  150^ 

Public  Convbniencks. 
Publio  conveniences,  with  three  w.c's  for  women,  and  two 
w.c.'8  and  urinal  rai^  for  men,  have  been  provided  near  one 
entrance,  in  addition  to  the  conveniences  in  the  basement  of 
the  chapel. 

Foul  Watek  Dkainaqe. 

The  cemetery  is  situated  outside  the  existing  sewerage 
system  of  Handsworth,  it  not  having  been  extended  in  the 
direction  on  account  of  mining  operations. 

Two  email  sewi^^e  disposal  installations  have  been  oon- 
structed,  one  for  the  lodge  and  public  conveniences,  the  other 
for  the  service  buildings,  chapel  conveniences,  and  also  for  the 
Leveret ts  House. 

The  installations  comprise  covered  septic  tanks,  designed  to 
hold  24  hours'  flow,  and  bacteria  beds  with  Farrer'a  distribatora. 
The  media  is  broken  blue  brick,  graded  as  follows :  bottom 
layer  1  foot  deep,  2  inch  to  1  inch  gauge ;  imtermediate  layei 
3  feet  deep,  1  inch  to  ^  Inch  gauge,  and  top  layer  6  inches 
deep,  i  inch  to  i  inch  gauge.  The  size  of  the  latter  bed  ia 
18  feet  by  8  feet. 

The  cost  of  the  drains,  manholes,  and  disposal  works 
was  385;. 

DiHKCT  Labour. 

The  Handsworth  Council  decided  to  carry  out  the  subsoil 
drainage  by  direct  labour,  and  the  Author,  acting  under  the 
instructions  of  his  chief,  was  placed  in  charge  of  the  under- 
takii^,  eng^ed  workmen  and  purchased  the  necesaary  plant. 

This  method  had  the  advantage  that  the  work  was  carried 
out  to  suit  the  changing  local  conditions  of  nature  of  subsoil 
and  situation,  and  the  whole  of  the  incidental  works  connected 
with  the  undertaking,  for  many  of  which  it  would  have  been 
inconvenient  to  provide  in  a  bQl  of  quantities. 

The  Council  purchased  a  portable  railway  to  remove  ex- 
cavated earth  to  fill  up  the  lower  portions  of  the  land.    It 
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consisted  of  about  650  yarda  of  20-inch  gauge  track  (cost  per 
yard,  2s.  3d.),  18"  double  side-tip  waggons  (cost  51.  Is.  6rf.  each), 
with  ctosa-overs,  torn-tables,  etc.  Total  cost,  199^.  lis.  bd. 
At  the  completioD  of  the  work  the  railway  waa  sold  and 
realized  71/. 

The  Council  was  so  satisfied  with  the  direct  labour  work  of 
the  subsoil  drainage  that  it  waa  resolved  to  also  carry  out  the 
road-making,  landscape  gardening,  and  foul-water  drainage  by 
the  same  method. 

Unemployed. 

At  the  request  of  the  Local  Distress  Committee  arrange- 
ments were  made  to  provide  work  for  "  unemployed."  To  put 
iQen  whose  usual  occupation  is  not  navvying  to  work  in  a 
"gang"  is  to  court  disaster,  and  so  employment  was  offered 
them  as  piece-workers  and  consisted  of  screening  gravel,  4<f. 
per  cube  yard  each  aide  the  screen  being  paid.  Other  piece- 
work  was  filling  the  portable  railway  waggons  with  surplus 
earth  from  the  trenches  and  surface  excavation,  the  rate  of  pay 
was  tyi,.  per  wa^on  (J  cube  yard  capacity),  and  atone  break- 
ing to  a  2^inch  gauge.  Is.  Vdd.  per  cube  yard  being  paid.  The 
wages  earned  varied  from  4d,  to  5^d.  per  hour. 

Gbave  Plans. 

Plans  must  be  provided  to  a  scale  sufficiently  large  to 
indicate  clearly  each  grave  spaca  As  these  plana  are  much 
used,  care  should  be  taken  in  their  preparation  to  do  the  work 
in  a  systematic  manner;  a  good  way  is  to  divide  the  site  up 
after  the  manner  of  ordnance  sheets  in  preference  to  preparing 
a  separate  plan  for  each  plot.  Before  the  numbering  is  com- 
menced the  graves  should  be  plotted  oat  for  the  whole  site. 

The  Handsworth  plans  are  drawn  to  a  scale  of  16  feet  to 
1  inch. 

Unipohms  for  Gbatb-diqoehs. 
Although  not  within  the  scope  of  oonstruotion,  it  may  be  of 
use  to  mention  here  that  loose  long  black  overcoats  and  silk 
hatB  should  be  provided  for  the  grave-diggers  for  use  when 
assisting  at  funerals.  The  coats  cover  up  their  soil-stained 
clothes  and  are  more  in  keeping  with  the  solemn  occasion.     :  ' 
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Uniforms  should  also  be  provided  for  use  on  Sunday  and 
when  there  ia  an  important  funeral. 

Table  of  Peihcipal  Items  of  Expbndituee, 

Land,  TO  aores  at  3001.,  and  LeTeretta  Honte  and  3  Cottagei     £21,202 

SiihMil  drainage  (40  aorei) 4470 

Foal-wator  drains  and  leweraica  diapoaal  worka 386 

Boad  and  path  making         4500 

Landacapa  gaidening            lOeS 

Fencing           1428 

Entranoe  gatea            273 

Cbapol 3494 

Lodge MS 

Serrioe  bnildinga        641 

Flant-hoQW      ..        150 

Fnblio  voaventencei 82 

Conclusion. 

'  In  conclusion,  it  may  be  remarked  that  the  statements  made 
in  the  paper  are  the  result  of  the  actual  experience  gained  by 
an  intimate  association  with  the  scheme  from  its  inception, 
on  the  ground  throughout  its  construction,  and  close  personal 
contact  for  e%hteen  months  with  the  actual  use  of  the  cemetery 
as  such.  The  work  being  carried  out  by  direct  labour  baa 
enabled  the  more  suitable  of  the  alternative  ideas  that  occurred 
in  the  design,  upon  almost  every  point,  to  be  adopted. 

As  sanitarians,  the  members  of  the  Institution  may  be  dis- 
posed to  deplore  a  large  expenditure  in  the  provisiou  of  a 
cemetery.  At  Handsworth,  the  total  outlay  is  some  42,000/., 
although  there  is  an  excellent  crematorium  a  few  yards  over 
the  district  boundary  on  Lord  Calthorpe's  Ferry  Barr  estate. 
But  the  general  public  has  not  yet  seen  fit  to  atmndon  the  old 
form  of  interment  and  to  adopt  cremation. 

The  Author  deaiiee  to  acknowledge  his  great  indebtedness 
to  hia  chief,  Mr.  H.  Eichardaon,  A.M.Inst.C.E,  who  was  respon- 
sible to  the  Handsworth  Council  for  the  design  and  workman- 
ship of  the  cemetery,  for  permission  to  write  the  paper,  and  for 
valuable  help  in  its  preparation. 
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DISCUSSION. 

Mk  J.  S.  Brodie  :  In  all  cemetery  work,  it  is  esseDtial  that 
ve  ahould  get  land  suitable  for  interment  purposes.  There  is 
land  and  land.  There  is  land  such  as  stiff  clay,  which  ia  very 
nnsuitable.  Then  there  is  rocky  laod ;  we  do  not  want  the  ceme- 
tery staff  to  have  to  do  quarrying.  It  is  necessary  to  have  an 
open,  porous  subsoil  if  we  are  to  make  cemetery  work  a  success. 
I  have  seen  cases  in  which  coSins  have  had  to  be  lowered  into 
one  or  two  feet  of  water  on  wet,  stormy  days,  which,  of  course, 
is  not  pleasant  for  the  relatives  of  the  deceased  person  to  witness. 
Therefore,  it  is  necessary  to  have  suitable  subsoil,  and  that  soil 
should  be  properly  drained.  The  Author  lays  special  emphasis 
on  good  subsoil  drainage,  and  that  is  a  thing  which  should  be 
very  carefully  attended  to.  My  practice  has  been  to  make  sub- 
soil draina  12  feet  in  depth  for  graves  10  feet  in  depth,  in  order 
that  there  should  be  very  thorough  drainage.  I  have  always 
laid  out  surface-water  drains  comparatively  shallow  along  the 
footpaths.  Yon  have  a  good  deal  of  sentiment  to  deal  with,  and 
there  should  be  great  care  taken  to  guard  E^ainst  any  damage 
being  done  to  flowers  or  shrubs  on  the  graves  of  those  who  are 
interred.  I  think  one  of  the  great  mistakes  in  our  cemetery 
practice  goes  on  after  the  surveyor  has  practically  completed  his 
work ;  that  is  very  often  the  nnsuitable  way  in  which  tomb- 
stones are  allowed  to  be  put  np.  If  there  was  a  little  considera- 
tion given  to  that,  and  a  little  forethought  exercised  in  regard 
to  the  style,  and  some  uniformity  or  harmony,  it  would  con- 
duce greatly  to  the  appearance  of  most  cemeteries.  I  have 
pleasure  in  moving  a  vote  of  thanks  to  the  Author. 

Mk.  F.  R.  Fhipps  :  I  would  like  to  second  the  vote  of  thanks 
to  Mr.  Barker.  I  am  just  layiug  out  a  new  cemetery,  although 
not  OB  the  scale  of  the  one  described  in  the  paper.  Instead 
of  beii^  able  to  provide  a  chapel,  at  a  cost  of  5500/.,  one  has 
to  be  content  in  a  small  district  with  spending  700/.,  and  to 
design  it  one's  self,  instead  of  having  an  eminent  architect 
like  Mr.  Bidlake  to  do  it  The  works  show  evidence  of  very 
great  care  throughout,  and  Handsworth  is  to  be  congratulated 
upon  the  result.  I  would  like  to  know  whether  there  has  been 
any  difficulty  from  providing  only  one  cbapel.  In  the  old 
days  a  chapel  was  provided  for  the  Church  of  England  and 
one  for  the  Nonconformists,     Under  the  new  Act  only  one  is 
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provided  by  the  Aathority  for  the  use  of  all  denominationB,  and  if 
any  particular  denominatloD  require  a  separate  chapel,  they  most 
themselrea  provide  the  coat.  The  Church  of  England  usually 
requires  the  chapel  to  be  a  little  more  ornate  than  some  of  the 
other  denominations  care  about,  and  trouble  sometimes  ensues. 
I  presume,  with  an  architect  of  Mr.  fiidlake's  eminence,  that 
he  has  been  able  to  please  all  parties,  and  get  over  this  difficulty, 
for  the  chapel  is  decidedly  ornamental.  Very  great  care  and 
skill  have  also  been  displayed  in  meeting  the  dif&culty  of  sub- 
soil water,  and  the  description  of  the  methods  used  will  be  of 
advantage  to  those  who  have  to  deal  with  it.  Fortunately,  in 
Basingstoke  we  are  on  the  chalk,  and  have  not  had  any  subsoil 
water  to  contend  with. 

Ma  C.  Lund  :  We  recently,  in  Cleckheaton,  purchased  16 
acres  of  land  for  a  cemetery,  and  laid  6  acres  of  it  out.  I  see 
that  practically  the  chapel  here  has  cost  as  much  as  we  have 
spent  on  the  whole  cemetery.  1  suppose  the  districts  here  are 
richer  than  we  are  in  the  North.  It  is  necessary  that  the  schema 
of  draining  the  subsoil  should  be  carried  out.  My  subsoil  was 
day  and  rock,  and  we  found  while  in  some  parts  of  the  ceme- 
tery it  was  quite  dry,  in  others  it  was  waterlo^ed.  I  have 
put  a  deep  subsoil  drain  in  under  the  footpaths  at  a  depth  of 
14  feet,  and  tapped  the  water  by  that  means.  I  have  filled  to 
within  2  feet  of  the  surface  with  clinker  from  the  destructor, 
and  it  works  very  well  indeed.  As  to  the  chapel,  we  have  had 
no  difficulty  at  all  in  providing  only  one  chapel. 

Mb.  H.  Eichasdson  :  Before  the  discussion  is  olosed,  I 
should  like  to  thank  Mr.  Barker  for  the  very  great  assistance 
he  has  given  to  me  personally,  to  Handsworth  in  general,  and 
for  the  conscientious  manner  in  which  he  has  carried  out  this 
work.  I  would  only  wish  to  add  that  1  have  had  one  or  two 
applications  from  members  to  visit  the  cemetery.  The  pro- 
gramme of  this  meeting  is  a  stupendous  one,  but  if  a  party  could 
bo  made  np  to  visit  the  cemetery,  Mr.  Barker  or  myself  would  be 
very  pleased  to  accompany  them,  and  I  think  they  would  be 
very  pleased  with  what  they  will  see  there.  It  is  very  close  to 
the  West  Bromwich  boundary. 

The  vote  of  thanks  having  been  unanimously  accorded, 

Me.  Babkek,  in  reply,  said :  I  beg  to  thank  you  very  much 
for  your  vote  of  thanks.  With  regard  to  Mr.  Bichardson's  re- 
marks, much  as  I  appreciate  them,  I  am  almost  Borry  he  spoke 
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of  me  in  the  very  kind  way  he  did,  as  I  feel  the  indebtedness 
is  dne  not  from  Mr.  Richardson  to  me,  but  from  myeelf  to  Mr. 
Bichardson ;  as  my  opportonity  to  prepare  my  paper  was  en- 
tirely due  to  him,  and  I  am  anxiona  to  acknowledge  his  valnable 
aseiatBoce  in  this  and  in  many  other  directions.  I  want  to  take 
this  opportunity  to  refer  to  a  point  which  appears  to  me  of  im- 
portance at  a  time  that  we  hear  of  two  points  of  view  connected 
with  the  Institution.  One  section  appears  to  consider  that  the 
lufltitation  must  keep  up  the  standard  of  quality  at  the  sacrifice, 
if  need  be,  of  quantity,  and  the  other  section  considers  that,  if 
we  are  to  do  good  to  the  profession  in  general,  we  must  increase 
our  nnmborB.  It  appears  to  me  that  both  these  objects  would 
be  attained  if  all  the  present  members  holding  chief  appoint- 
ments would  follow  Mr.  iRichardson'a  example  and  urge  their 
asaistants  to  qualify  by  passing  our  examination,  and  make,  as 
he  does,  the  holding  of  the  testamur  a  sine  qud  non  for  advance- 
ment in  their  departments.  And,  further,  point  out  the  advan- 
tages to  be  obtained  by  attending  the  meetings,  and  give  their 
Btafb  facilities  to  do  so,  and  make  their  own  and  all  other  juniors 
welcome  and  comfortable  when  at  a  meeting.  I  beg  to  repeat 
the  invitation  I  gave  in  reading  the  abstract  of  my  paper  to  visit 
the  cemetery,  one  entrance  to  which  is  about  a  minute's  walk 
from  the  West  Bromwich  and  Handsworth  boundary. 

Some  seventy-Jive  members  visited  the  cemetery  after  luncheon 
on  Thursday,  Jvly  6, 1911. 
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By  H.  p.  MAYBUET,  M.Inst.C.E.,  Member, 
CouHTY  Ehgiheer  ahd  Sukveyor,  Kent. 

That  the  Council  of  our  Inatitution  is  alive  to  the  increasing 
importance  of  the  aubject  of  the  improvement  and  maintenance 
of  highways  is  evidenced  bj  the  action  taken  two  or  three 
meetings  ago,  when  a  special  roads  committee  was  appointed 
to  deal  with  all  matters  relatii^  thereto.  This  committee 
Commences  its  existence  nnder  auspicious  circumstances,  Iiaving 
happily  selected  as  its  chairman  the  then  President  of  the 
County  Surveyors'  Society,  and  a  much  esteemed  member  of 
this  Institution.  With  the  recurring  international  congresses 
it  shonld  be  the  duty  and  pleasure  of  the  Council  to  see  that  iu 
future  the  Institution  takes  up  its  proper  and  representative 
position.  In  the  ranks  of  the  Institution,  as  in  no  other,  are  to 
be  found  executive  ofGceis  having  charge  of  many  thousands  of 
mUes  of  main  and  district  roads,  and  who,  therefore,  are  more 
in  touch  with  present-day  methods  and  ret^uirements  than  any 
other  society  or  institution,  however  eminent,  can  possibly  bo. 
The  Author  hopes,  therefore,  that  in  this  matter  the  Institution 
will  assert  itself,  and  that  by  the  loyalty  and  co-operation  of  its 
members,  Government  Departments,  both  at  home  and  abroad, 
will  be  brought  to  realise  that  for  up-to-date  knowledge  upon 
the  maintenance  and  improvement  of  highways  they  will  be 
well  advised  to  apply  only  to  this  Institution.  We  must  no 
longer,  however,  treat  this  subject  as  a  side  issue  of  little  or  no 
importance  to  the  Institution.  Our  roads  have  become  an 
immense  national  asset,  carrying  with  it  a  corresponding 
liability. 

Our  annual  road  bill  is  an  ever  increasing  one,  and  to-doy 
cannot  be  far  short  of  20  millions  sterling  for  repairing  about 
230,000  miles  of  roads  and  streets.  How  little  thought  is 
given   to  the  national  value  of  [this  wonderful  network  of 
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highways  -which  we  have  inherited,  230,000  miles !  What  an 
amazing  estimate  would  be  produced  if  we  proceeded  to  deal 
with  these  roads  under  the  provisions  of  section  150  of  the  Pub- 
lic Health  Act  of  1875  or  of  the  Private  Streets  Works  Act  of 
1892 !  Twenty  shillings  per  yard  lineal  would  represent  a  capital 
outlay  of  upwards  of  400  million  pounds  sterling.  How  few 
realise  this  enormous  latent  wealth ! 

Sir  John  Macdonald,  the  Lord  Justice  Clerk  of  Scotland, 
speaking  recently  to  a  meeting  of  automobilists,  said :  "  The 
money  value  of  good  roads  to  the  nation  is  enormous.  What  is 
inefficient  is  -never  in  truth  cheap.  And  in  no  instance  is  thia 
fundamental  maxim  more  certainly  true  than  in  the  case  of 
Toads  over  which  a  large  traffic  passes.  Make  haulage  easy 
and  swift,  and  at  once  the  conveyance  of  material  of  all 
descriptiona  being  cheaper,  the  price  in  the  competition  market 
for  sales  will  necessarily  fall.  Locomotion  will  always  be 
cheaper  ou  good  roads  than  bad,  and  this  directly  constitutes 
an  addition  to  the  wealth-producing  power  of  the  country, 
diminishing  the  cost  of  wear  and  tear  of  animals  and  carriages, 
and  the  expense  of  journey  to  travellers,  by  facilitating  and 
accelerating  the  rapid  transaction  of  business  by  intercom- 
munication between  one  place  and  another."  It  would  be 
conducive  to  nothing  but  good  if  this  sound  logic  could  be 
instilled  into  the  minds  of  the  members  of  our  local  governing 
authorities,  many  of  whom,  disregarding  the  advice  of  a  dis- 
tinguished statesman,  still  refase  to  think  Imperially. 

The  passing  of  the  Motor  Car  Act  came  at  a  most  in- 
opportune moment,  following  as  it  did  closely  in  the  wake  of 
the  Education  Acts,  which  have  been  the  means  of  imposing 
such  heavy  and  unpopular  charges,  particularly  upon  the 
county  ratepayers,  making  it  increasingly  difficult  for  the  road 
engineer  to  obtain  the  necessary  enlarged  votes  for  road  im- 
provement and  maintenance.  The  incidence  of  chai^  for 
many  of  the  services  now  put  upon  the  ratepayer  as  dis- 
tinguished from  the  taxpayer  is  manifestly  unfair,  and  in  no 
case  is  this  more  pronounced  than  in  the  charge  for  the  main- 
tenance of  main  roads.  Before  the  days  of  the  self-propelled 
high-speed  motor,  the  use  of  these  roads  was  largely  confined 
to  residents  within  the  administrative  area,  and,  therefore,  it 
was  not  unreasonable  that  the  cost  of  maintenance  should  be 
borne  by  the  area  of  user. 


.y  Google 


106  mOHWAY  IMPROTBMENT  AHD  MAINTENAKCE. 

How  differeat  to-day  I  We  have  comparatively  stoaU  and 
pooi  couotiea  rated  to  mamtain  and  improve  highways,  to  serve 
the  high-apeed  vehicle,  which,  in  the  coarse  of  an  ordinary  day, 
may  tiaverse  as  many  aa  a  dozen  counties,  the  owner  of  the 
vehicle  contributing  nothing  to  the  rates  of  any  of  them.  It 
may  be  aaid  that  this  is  a  question  of  high  policy,  and  that 
the  road  engineer  need  not  trouble  himself  as  to  where  the 
sovereigns  are  to  come  from  in  sofEcieatly  increasing  numbers 
to  enable  him  to  satisfactorily  maintain  and  strengthen  his 
roads.  The  engineer,  however,  knows  that  the  extent  and 
capacity  of  his  coat  must  be  limited  by  the  cloth  available  from 
which  to  cut  it,  and  in  forming  his  requisitions,  he  must,  and 
does  have  regard  to  the  possibilities  of  his  local  chaDcellor  of 
the  exchequer. 

The  Author  suggests  with  some  confidence  that  our  new 
roads  committee  would  be  profitably  employed  in  doly  cou- 
sidering  the  question  of  equity  and  iooidence  of  charge,  with  a 
view  to  obtaining  information,  if  necessary  baaed  upon  actuarial 
calculation,  which,  at  the  proper  time,  might  be  useful  in 
enabling  the  Institution  to  put  forward  its  views  in  a  concrete 
and  concise  form  to,  the  £oyal  Commission  which  it  is  proposed 
to  constitute  to  inquire  and  report  upon  the  whole  subject 
of  local  taxation  in  its  relation  to  national  services  and 
requirements. 

The  intensity  of  wear  upon  our  highways  is  likely  to  be 
more  severe  as  the  use  of  the  motor  becomes  more  general. 
The  increase  in  the  United  Kingdom  in  the  number  of  these 
vehicles  in  the  year  ended  the  Slat  December  last  was  no  less 
than  36,925,  and  this  rate  of  progress  is  mora  than  likely  to  he 
maintained.  The  number  of  these  machines  upon  the  roads,  as 
compared  with  previously  horsed  vehicles,  bears  no  proportion 
to  the  relative  mileage  of  travel. 

Lord  Montagu  writing  early  in  the  year  in  "The  Car" 
showed  that  the  petrol  used  in  the  year  ended  1910,  and  upon 
which  duty  was  paid,  was  sufficient,  at  15  miles  travel  per 
gallon,  to  represent  a  journey  of  600  million  miles. 

Now  what  are  we  municipal  and  county  engineers  doing 
to  meet  the  requirements  of  this  revolution  in  traffic  ?  With 
the  comparatively  small  amounts  of  money  available,  it  is  of 
the  greatest  importance  that  we  advance  upon  sound  lines,  and 
that  we  see  that  good  value  is  obtained  for  our  expenditure  and 
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care.  Upon  most  of  our  main  trunk  roads  the  water-boand 
method  of  repairs  ia  doonied  to  disappear  before  another  decade 
ia  reached,  solely  on  account  of  cost,  and  no  doubt  some  form 
of  bituminous-bound  enrface  will  be  generally  in  the  ascendant. 

Fortunately  we  have  as  distinguished  members  of  this 
Institution  men  whose  names  are  universally  revered,  and  who 
are  recognised  as  pioneers  of  the  new  methods.  The  Author,  of 
course,  refers  to  Messrs.  J.  A.  Brodie  and  E.  P.  Hooley,  both 
of  whom  deserve  well  of  their  day  and  generation.  Many  of 
ns  have  endeavonred  to  follow  the  course  these  gentlemen  have 
pointed  out,  and  with  more  or  less  success. 

Fitch  and  tar  continue  to  hold  the  field  for  the  present, 
largely  on  account  of  their  comparative  cheapness,  but  gas 
makers  and  tar  distillers  should  realise,  before  it  ia  too  late, 
that  it  is  quite  possible  by  exorbitant  charges  to  compel  the 
road  engineer  eitlier  to  limit  bia  demand,  or  to  discard  the  use 
of  tar  for  some  of  the  many  forms  of  asphalte  now  on  the 
market,  and  which,  whilst  being  slightly  more  expensive  than 
tar  at  the  outset,  have  at  least  twice  the  efBciency  of  that 
product.  In  the  south  of  England,  where  the  demand  for  tar 
has  been  the  greatest  for  road  treatment,  the  purchaser  is  being 
most  severely  penalised.  In  the  early  days  of  surface  painting, 
crude  tar  could  be  purchased  in  unlimited  quaniities  at  Id.  a 
gallon.  To-day  for  the  same  material  from  the  same  aonrce  the 
charge  is  Sd.  In  the  year  ended  31st  March  last  the  tar  paint- 
ing bill  in  the  County  of  Kent  exceeded  21,000^.,  at  least  half 
of  which  sum  was  paid  for  tar.  To-day  in  the  neighbourhood 
of  London  we  are  paying  50s.  a  ton,  whilst  the  market  price  in 
the  Midlands  and  the  Korth  is  not  more  than  half  that  figure. 
The  difference  is  not  accounted  for  by  the  superiority  of  the  tar 
produced  in  the  south,  but  is  the  penalty  put  upon  us  for 
having  made  a  market.  It  is  questionable  whether  the  use  of 
tar  at  any  such  price  can  be  justified,  and  the  outcome  may 
well  be,  that  the  road  engineer  will  prefer  to  transfer  his 
patronage  to  a  product  having  asphalte  as  its  base. 

The  Author  would  (as  a  member  of  the  Institution  of  Oas 
Engineers,  and  as  one  much  interested  in  the  success  of  that 
industry)  toke  this  opportunity  of  appealing  to  controllers  of 
gas  undertakings  to  do  what  tiiey  can  now  whilst  they  are  in 
possession  of  the  trade,  to  encourage  the  extension  of  the  use  of 
tar  for  road  treatment,  rather  than  to  exact  the  last  farthing, 
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and  hj  doiog  so  compelling  us  to  use  a  slightly  more  costly  but 
undoubtedly  a  far  superior  product,  There  cannot  be  any 
question  to-day  as  to  the  efticacy  of  tar  painting  in  the  abate- 
ment of  dust,  and,  incidentally,  as  to  the  advantage  maintenance 
derives  therefrom.  An  incentive  to  the  extension  of  the  move- 
ment will  no  doabt  be  afforded  by  the  Eoad  Board's  recognition 
of  the  work  as  an  "improvement"  to  which  they  will  con- 
tribute. To  all  users  of  the  roads  tar  treatment  is  a  great 
comfort,  and  to  owners  of  motor-cars  with  pneumatic  tyres  it 
may  be  considered  a  gUt-edged  investment. 

The  recent  dry  month  of  May  gava  some  of  us  an  object 
lesson  of  what  flint  surfaces  would  be  like  under  present  traEBo 
conditions  without  the  use  of  tar.  They  would  bo  absolutely 
dangerous  and  ruinous  to  tyres.  During  the  last  two  or  three 
years  the  use  of  tarred  macadam  has  inoreased  enormously,  and 
it  is  possible  now  to  be  reasonably  sure  of  a  successful  issue 
from  the  commencement  of  operations. 

In  the  present  flnancial  year,  the  Author  has  estimated  for 
the  use  of  32,000  tons  made  of  Kentish  Bagstone.  This  material 
is  being  laid  4  inches  thick  and  consolidated  to  about  2|  inches. 
After  completion,  it  is  surface-painted  and  dressed  with  fine 
grit  or  chippings,  and  the  Author  is  hopeful  that  with  annual 
re-dressings  at  a  cost  of,  say,  1  yi.  per  super  yard,  a  smooth  imper- 
vious and  comparatively  dustleas  surface  will  be  maintained. 
Pitch  grouting  is  another  system  which  can  be  justified  upon 
heavily  trafficked  roads,  and  the  advantage  of  this  method  is  that 
the  best  and  toughest  granites  and  whinstones  can  be  used. 

To  these  works  of  improvement,  as  distinguished  from 
ordinary  maintenance,  the  Eoad  Board  will  make  a  contribution 
towards  the  extra  cost,  and  as  the  life  of  the  surfaces  so  treated 
may  reasonably  ha  expected,  under  identical  trafBc  conditions, 
to  be  much  in  excess  of  those  for  ordinary  water-bound  macadam, 
it  would  appear  to  be  sound  to  take  the  grant  from  the  Board, 
and  endeavour  to  find  the  balance  by  an  increased  immediate 
demand  upon  the  rates.  These  grants,  however  inadequate, 
must  and  do  stimulate  our  authorities  in  carrying  out  works  of 
improvements  which  would,  without  them,  be  indefinitely  de- 
ferred. The  ftoad  Board  policy  and  the  conditions  imposed 
have  been  much  criticised,  many  Councils  desiring  to  have  a 
certain  sum  of  money  handed  over  in  direct  relief  of  rates, 
overlooking  the  fact  that,  however  willing  it  may  be,  the  Board 
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is  debarred  by  statute  from  making  any  anch  contributions.  If 
the  Board  had  done  nothing  else  to  justify  its  existence,  the 
Author  believes  that  the  issuing  of  general  directions  and 
specifications  for  surface-tarring  and  kindred  vorks  would  have 
been  in  itself  safficient. 

The  information  thus  disseminated  ia  the  first  attempt  for 
general  guidance  of  a  standardisation  of  tars  and  other  products, 
and  is  the  crystallisation  of  the  best  known  and  most  successful 
modem  practice.  Every  care  haa  been  taken  in  the  compilation 
of  the  specifications  to  eliminate  anything  of  an  injuiious 
nature,  and  which  might,  conceivably,  be  prejudicial  to  animal, 
vegetable,  or  fiah  life,  and  at  the  same  time  to  make  for  the 
greatest  permanent  value  to  the  road's  surface.  It  is  not  by 
any  means  suggested  that  this  specification  is  the  last  word  upon 
the  subject.  On  the  contrary,  it  ia  hoped  in  the  light  of  subse- 
quent experience  to  revise  the  specification  from  time  to  time, 
and  by  this  means  make  for  better  results  and  more  uniformity 
of  practice. 

For  many  years  past  endeavours  have  been  made  by  various 
proceBses  to  determine  the  relative  values  of  road  stones,  and 
with  more  or  less  success.  In  tMs  connection  the  name  of  Mr, 
Lovegrove  wUl  always  be  associated,  and  he  is  to  be  congratu- 
lated upon  the  usefulness  of  the  tabulated  results  as  published. 
These,  however  accurate,  cannot  be  as  trustworthy  as  tests 
made  under  actual  service  conditions,  as  so  much  depends  upon 
the  nature  of  subsoil  and  the  effect  of  atmospheric  influences 
upon  same.  Whilst  excellent  results  may  be  obtained  with  one 
kind  of  stone,  say  upon  a  chalk  foundation,  these  may  be 
extremely  bad  if  the  same  material  were  laid  upon  yielding 
clay. 

We  are  now  to  have  tests  under  everyday  traffic  conditions, 
and  these  upon  a  reasonably  large  acale,  and  from  which  it  is 
hoped  accurate  conclusions  may  be  arrived  at.  The  Road  Board, 
in  co-operation  with  several  local  authorities,  is  arran^ng  for 
many  different  kinds  of  materials  to  be  laid  under  identical 
circumstances  supporting  the  same  intensity  of  traffic.  At  this 
moment  in  the  County  of  Kent,  and  within  ton  miles  of  London 
Bridge,  a  length  of  about  1}  mile  of  the  London-Folkestone 
Road,  has  been  divided  into  23  sections,  each  representing  aboat 
1000  superficial  yards,  and  upon  these,  materials  ranging  in 
|nce  bom  U.  dd  to  9s.  id.  per  yard  are  being  laid. 
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The  first  4  aections  are  being  pat  down  by  the  Eeut  County 
Council  and  are  respectively : — 

Section  1.  Ordinary  water-bound  granite. 

„     2,  „  „        „  „        tar  painted. 

„      3.  Single  pitch  grouting, 

„     4,  Double    „        „ 

these  several  works  being  carried  out  in  accordance  with  the 
general  directions,  and  specification  issued  by  the  Road  Board. 
The  remaining  19  sections  are  given  up  to  contractors  who  axe 
laying  the  following : — 

Section  5.  Durax  armouring. 

„  6.  FlaBoom. 

„  7.  Cormastik. 

„  8.  Kentish  It^stone  Tarred  Macadam. 

„  9.  Slag  Tar  Macadam  (Constable  &  Hart). 

„  10.        „          Double  Thickness  (Constable    & 

Hart). 

„  11.  Tarmac 

„  12.  Eoadoleum. 

„  13.  Eocmac. 

„  14.  Bitumiuoas  macadam  ("  Taroads  "). 

„  15.  Granite  grouted  with  Tarvia  (Bristowe). 

„  16.  Tarviated  macadam  (Bristowe). 

„  17.  Boadamant. 

„  18.  Lithomac. 

„  19.  Pitcbmao. 

„  20.  Natural  Aaphalte  Matrix  (Val  de  Travers). 

„  21.  Asphalte  macadam  (Val  de  Travers). 

„  22.  Trinidad  Lake  Asphalte,  3  in.  thick. 

.,  23.          „          „           „         4  in.    „ 

In  each  section,  sockets  arc  fixed  on  concrete  bases,  and 
measuring  apparatus  has  been  designed  which  will  fit  in  these 
and  by  which  means  wear  will  be  capable  of  measurement  to 
the  minutest  part  of  an  inch.  Periodically,  the  wear  will  be 
measured  and  carefuUy  plotted  upon  lai^e  scale  diagrams. 

Very  full  and  complete  records  will  be  taken  during  the 
entire  life  of  each  section,  and  these  will  be  available  to  all 
mnnicipal  and  county  engineers.  Traffic  statistics  will  be 
taken  bi-monthly,  and  reduced  to  a  denominator  of  tons  per 


.y  Google 


HIGHWAY  IHFBOTEUENT  AND   UAINTEKAHCE.  Ill 

yard  width  of  aurfaoe  per  aaaum.  Being  close  to  the  metro- 
polis, as  may  be  supposed,  the  traffic  upon  the  sectioa  of 
road  selected,  is  heavy,  i-epresentiag  upwards  of  150,000  tons 
per  yard  width  per  aanum,  and  iucluding  a  frequent  motor  bus 
service.  The  standard  from  which  all  conolusions  will  be 
deduced,  will  be  that  of  the  ordinary  water-bound  granite 
surface,  and  the  Author  is  satisfied  that  the  members  of  the 
Institution  will  cordially  approve  the  general  arrangement  and 
will  be  immensely  interested  therein. 

Members  are  invited  to  inspect  the  work,  and  if  the  Author 
can  supply  information  or  figures  relating  to  the  several  sections, 
he  will  gladly  do  so  upon  request.  Arrangements  are  now 
being  made  for  similar  experiments  to  be  carried  out  in  other 
counties,  and  it  is  quite  conceivable  that  the  information  to  be 
derived  therefrom  may  be  of  more  value  to  the  community 
generally  than  any  or  all  the  monetary  grants  the  Board  may 
from  time  to  time  be  in  a  position  to  confer.  Physical  tests 
are  also  to  be  undertaken  at  the  National  Physical  Laboratory, 
of  road  stones,  pitch,  tars,  bitumen,  etc,  eta,  and  these  tests 
admittedly  must  be  of  more  interest  to  engineers  than  the 
chemical  and  fractionation  deductions  we  have  been  compelled 
up  to  the  present  to  rely  upon. 

Closely  allied  to  and  inseparable  from  the  road  is  that  of  the 
bridge  question,  often  now  the  weak  link  in  a  comparatively 
strong  chain.  From  a  natioual  point  of  view  all  bridges  under 
roads  should  be  capable  of  supporting  the  heaviest  load  legally 
allowed  upon  the  roads.  For  instance  a  traction  engine,  empty, 
may  weigh  14  ton8,and  this  when  carrying  its  complement  of  coal, 
water,  and  tools  may  easily  tonch  16  tons.  A  road  authority 
is  not  required  by  Parliament  to  have  its  bridges  sufficiently 
strong  to  support  such  traffic,  but  may  by  notice  prohibit  its 
passage.  Public  opinion  is,  however,  generally  sufficient  to 
influence  County  and  other  Councils  to  strengthen,  but  this  has 
no  effect  upon  companies  trading  for  profit,  whose  canals  or 
railways  honeycomb  the  otherwise  continuous  highway. 

Many  anomalous  structural  conditions  have  been  revealed 
by  detailed  inspection  of  a  large  number  of  highway  bridges. 
It  has  been  by  no  means  unusual,  for  instance,  to  find  that  a  steel 
bridge  has  its  main  girders  of  ample  cross  sectional  strength  for 
carrying  heavy  traffic,  whilst  its  cross  girders  have  proved  to  be 
quite  inadequate  to  bear  concentrated  rolling  leads.     Such 
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conditions  show  that  the  bridgea  have  probably  been  designed  by 
draughtsmen  who,  in  order  to  save  troable,  have  based  their 
calculations  upon  loads  per  square  foot,  dead,  rather  than  upon 
rolling  loads  combined  with  dead  weight,  and  some  few  cases  have 
occurred  where  the  reverse  condition  as  to  girders  has  been 
shown. 

The  Author  recently  had  an  object  lesson  in  dealing  with  a 
railway  bridge.  In  1856  a  railway  company  obtained  powers 
to  construct  a  railway  from  Sittingboume  to  Sheemess,  and  in 
connection  therewith  to  construct  a  bridge — King's  Ferry — 
over  the  Swale.  Plans  were  deposited  with  the  Board  of  Trade, 
and  approved  by  that  department,  the  bridge  being  constructed 
strictly  ia  accordance  therewith.  Although  by  the  defect  in  the 
design  of  its  cross  girders,  the  bridge  was  never  theoretically 
capable  of  supporting  traction  engine  traffic,  yet  by  the  laches 
of  the  company's  officials,  road  engines  were  permitted  to  cross, 
with  the  ultimate  result  that  one  fell  through  into  the  Swale. 
As  the  company  was  only  required  to  keep  the  bridge  up  to  the 
standard  exiating  at  the  date  of  its  construction  (1856),  which 
was  in  pre-locomotives  on  highway  days,  a  notice  was  erected 
prohibiting  all  traffic  having  a  load  of  five  tons  and  upwards 
upon  four  wheels.  The  result  of  this  prohibition  was  to  shut 
off  the  Isle  of  Sheppey  from  the  mainland,  so  that  no  agricul- 
tural engine  for  ploughing  or  threshing  purposes  could  be  taken 
in,  nor  could  a  heavy  motor  car  cross. 

This  appeared  to  the  County  Council  to  constitute  a  great 
injustice  to  the  agriculturists  in  the  Island,  placing  them  at  a 
disadvantage  with  their  neighbours  on  the  mainland.  N^otia- 
tions  were,  in  consequence,  opened  with  the  railway  company, 
with  the  result  that  an  f^reement  was  arrived  at,  subsequently 
consolidated  by  Act  of  Parliament,  by  which  the  County  Council 
contributed  in  kind  between  1400Z.  and  1500i.  towards  the 
strengthening  of  the  cross  girders,  so  as  to  enable  heavy  traf&o 
to  get  into  the  Island.  This  work  was  accomplished  during 
1909,  and  the  restrictions  imposed  are  consequently  a  thing  of 
the  past.  ^ 

The  law  at  present  only  requires  owners  of  private  bridges 
to  maiatain  them  to  their  original  standard  of  strength.  Many 
are  at  the  moment  suffering  from  the  defect  of  inherent  weakness, 
and  it  is  now  quite  common  to  see  posted  on  such  bridges 
notices  intimatiDg  that  the  particular  one  is  only  equal  to  — 
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tons.  Of  -what  use  would  such  bridge  be  in  the  ovent  of  a 
national  emergency  ? 

An  endeavour  has  been  made  by  the  Traction  Engine  Owners' 
Association,  by  that  of  the  Commercial  Motor  Users,  and  by 
County  GoonciU  to  impress  upon  the  War  Department  the 
extreme  importance  of  remedying  matters,  but  as  &r  as  I  know, 
with  little  or  no  result. 

There  are  certain  advocates  of  an  amendment  of  the  law 
which  would  compel  railway  and  other  companies  to  strengthen 
their  bridges  pari  passu,  with  increasing  traffic.  This  ia  a 
gospel  of  perfection  which  would  not  be  acceptable  to  any 
Parliament  because  it  would  be  unjust  to  the  trading  companies. 

It  should  be  possible,  however,  for  an  inquiry  to  be  held 
by,  say,  the  Local  Grovemment  Board,  upon  the  representation 
of  any  Government  or  local  authority,  or  by  any  body  of 
aggrieved  persons,  and  the  Local  Government  Board  should 
have  the  power  to  order  that  a  bridge  should  be  reconstructed 
in  such  a  manner  as  to  be  capable  of  supporting  present-day 
traffic,  with  an  ample  margin  for  future  development,  and  that 
the  cost  of  such  reconstruction  should  be  borne  in  such  manner 
as  a  qualified  engineering  arbitrator,  appointed  by  the  Board, 
should  determine.  As  the  trading  company  would  receive 
some  betterment  by  the  provision  of  a  new  bridge  in  lieu  of  one 
which  had  seen  many  years  of  service,  a  part  of  the  cost  should  be 
home  by  them,  and  the  balance  should  be  met  by  charges  upon 
the  Imperial  and  local  exchequers  as  may  be  deqided.  As  the 
nation  and  the  local  community  would  benefit  by  the  unrestricted 
use  of  the  highway,  such  a  division  of  cost  would  be  amply 
justified. 

The  bridge  question  should  be  referred  to  the  new  Koads 
Comniittee  of  the  Institution  to  whom  should  be  del^^ted 
powers  to  co-operate  with  interested  Associations,  so  that  by 
united  action  pressure  may  be  put  npon  the  Government 
Department  responsible  to  ensure  that  the  Institution's  recom- 
mendations should  be  duly  considered  when  fresh  l^islation 
upon  the  subject  is  contemplated. 
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STANDARDISATION  OF  ROAD  CONSTRUCTION 

AND  MAINTENANCE. 

Br  D.  ELLISON,  AssocM.Inst.C.E.,  Member, 

DBPCXY  BoeOUGH  ENGMEKE  and   StlETKYOR, 

West  Beomwich. 

Ih  some  recent  papers  dealing  with  the  difTerent  aspects  of  road 
construction  and  maintenance,  stress  has  been  laid  upon  the 
importance  of  collecting  data  and  carrying  out  experimental 
research  work  in  a  continuous  and  systemaUc  manner,  with  the 
ultimate  object  of  preparing  standard  specification  for  road 
materials,  construction,  and  maintenance.  Whilst  there  may 
be  a  considgrable  difference  of  opinion  as  to  the  value  of 
standard  specifications,  there  is  nevertheless  a  general  consensus 
of  opinion  amongst  road  engineers,  that  reliable,  scientific,  and 
thorough  investigation  ia  desirable,  and  would  possess  great 
value  if  the  results  were  tabulated  in  such  a  manner  as  to  be 
readily  interpreted. 

The  Author  is  fully  conscious  that  much  useful  data  has 
been  collected  and  statistics  prepared  after  varied  experiments 
by  individual  engineers,  but  owing  to  the  lack  of  some  standard 
form  of  tests,  they  have  not  been  strictly  comparable  or 
possessed  the  value  they  otherwise  m^ht  have  done. 

Owing  to  want  of  sufficient  time,  it  is  not  proposed  to 
advance  any  argument  in  favour  of  instituting  these  inquiries, 
neitheris  it  proposed  to  encumber  this  short  paper  with  a  review 
of  the  points  in  need  of  investigation — they  are  many  and  so 
well  known,  it  is  scarcely  necessary.  Attention  might  be  drawn 
to  the  excellent  papers  recently  read  before  the  Institution  of 
Civil  Engineers,  wherein  these  matters  have  been  most  ably 
dealt  with.  The  Beads  Board  have  fully  recognised  the  im- 
portance of  experimental  research  work,  they  are  now  reported 
to  be  carrying  out,  in  conjunction  with  the  County  Surveyor  ot 
Kent,  extensive  experiments  with  surfacing  materials,  and,  as 
is  well  known,  they  are  doing  much  in  other  ways  that  cannot 
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fail  to  be  of  great  valae  to  Road  Antliorities.  Mentdon  is  also 
made,  with  pleasure,  of  the  work  of  our  Council,  who  in 
appointing  Boad  and  other  Committees  to  collect  data,  and  in 
their  recent  inquiries  relating  to  wood-block  paving,  tramways, 
etc.,  have  given  every  proof  of  their  sympathy  with  the 
proposals. 

Without  further  preliminaries,  and  stortiDg  with  the 
asaiunption  that  these  investigationa  are  acknowledged  as 
desirable,  and  should  be  controlled  by  some  central  authority, 
consideration  will  now  be  briefly  given  to  the  only  points 
submitted  for  discussion,  viz.  ways  and  means  and  the  authority 
directing  operations,  leaving  this  body  to  decide  the  extent  of 
its  activities,  which  must  of  necessity  be  governed  by  financial 
and  other  important  reasons. 

The  members  of  this  Institution  are  responsible  for  the 
maintenance  and  construction  of  a  large  proportion  of  the  roads 
in  the  country,  and  the  Council,  through  its  members,  have 
excellent  opportunities  of  conducting  a  very  wide  range  of 
experiments  under  greatly  varying  service  conditions,  at  little 
or  no  expense  beyond  sopervision  and  cost  of  publishing  the 
results.  It  is  very  desirable  that  they  should  take  a  prominent 
part  in  initiating  and  carrying  out  work  of  so  much  importance 
to  its  members,  and  there  can  be  no  doubt  as  to  their  ready 
co-operation  and  the  healthy  interest  that  would  be  created  in 
giving  all  an  opportunity  of  contributing  their  quota. 

Knowing  the  increasing  demands  made  upon  the  time  of 
members  of  the  Council,  it  is  with  considerable  diffidence  any 
sn^estion  is  made  for  iucreasing  them,  but  as  there  appears  to 
be  no  alternative,  it  is  proposed  the  work  entailed  should 
devolve  upon  the  Boad  Committee,  This  Committee  might 
bo  given  power  to  add  to  its  number  members  from  outside  the 
Council,  and  if  the  work  were  divided  into  sections  in  charge  of 
anb-committees,  their  labours  would  be  considerably  lessened. 

It  would  be  a  great  advantage  if  this  Committee  and  the 
Advisory  Committee  of  the  Boad  Board  could  arrange  to  carry 
'  out  investigations  conjunctively.  In  any  case,  there  would  he 
sufficient  scope  for  both  without  duplicating  experiments  un- 
necessarily. 

The  Committee  would  in  all  probability  find  it  essential  to 
call  to  their  aid  assistance  in  carrying  out  the  duties  entrusted 
to  tbem,  and  expense  of  so  doing,  together  with  the  cost  of 
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publioationB,  would  be  quite  beyond  the  resources  of  the  Insti- 
tatioa,  and  we  must  look  to  other  sources.  There  are  several 
possible  ways  of  obtaioing  the  ueoessary  amount,  and  the  two 
appealing  moat  strongly  to  the  Author  are  as  given  below: — 

Ist.  An  appeal  might  be  made  to  the  Hood  Board  for  a  grant. 
There  is  a  precedent  for  this  in  the  grant  made  by  the  Govern- 
ment to  the  Engineering  Standards  Committee  to  effect  stan- 
dardisation of  British  manufacture.  The  interests  involved  are 
sufficiently  important. 

2nd.  An  appeal  to  the  various  roads  authorities  throughout 
the  country,  A  very  small  sum  from  each  would  be  sufficient 
to  Bccore  the  amount  required,  and,  considering  the  benefit,  little 
objection  to  contribute  might  be  anticipated  on  their  part. 

It  would  be  strange,  however  (and  would  not  obtain  in  any 
business  establishment),  if,  with'  an  expenditure  of  about 
15,000,000^.  per  annum  on  road  maintenance,  arrangements 
could  not  be  made  for  obtaining,  say,  1000^.  per  annum  for 
the  purpose  in  view.  The  latter  amount  is  purely  conjecttiral, 
but  no  doubt  it  would  be  sufficient  for  a  beginning  and  enable 
much  useful  work  to  be  done, 

A  considerable  time  would  elapse  during  consideration  of 
procedure  and  preliminariea  as  to  scope  and  extent  of  inquiries, 
and  before  funds  were  available  it  is  suggested  that  in  the 
meantime  information  might  be  sot^ht  upon  one  of  the  more 
urgent  points — that  of  road  surfacing.  It  is  believed  members 
would  willingly  respond  to  an  iovitation  from  the  Council  to 
make  observations  and  tests  of  all  existing  methods  and  record 
the  results  apon  lines  laid  down  in  a  list  of  instructions  &amed 
by  the  Committee  for  their  guidance.  With  a  careful  selection, 
much  data  would  speedily  be  obtained,  and  would  prove  invalu- 
able for  purposes  of  comparison,  and  possibly  for  goidanoe  of 
the  Committee  in  its  future  aetion, 

A  general  description  of  these  testa,  with  their  looation, 
would  preve  useful  in  keeping  members  in  touch  with  any 
particular  method  in  which  they  may  have  a  special  interest, 
and  enable  visits  of  inspection  to  be  arranged. 

The  question  of  cost  would,  of  course,  receive  careful  atten- 
tion, and  if  in  addition  to  the  actoal  the  cost  could  also  be 
given  in  such  a  manner  as  to  eliminate  as  far  as  possible 
variations  due  to  purely  local  circumstances,  it  would  be  most 
valuable.     A  standard  rate  might  possibly  be  fixed  to  cov» 
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the  more  important  of  these,  such  as  carriage  of  material  and 
wages,  to  be  subatitated  for  the  actual  in  arriving  at  the  latter 
cost.  If  the  standard  rate  were  known,  a  percentage  could  be 
added  or  deducted,  and  the  result  would  be  made  applicable  for 
any  district.  This  method  applied  to  wages  would,  perhaps, 
offer  some  little  difGculty,  but  as  it  is  purely  a  method  of 
keeping  accounts,  it  might  also  form  a  continuation  of  the 
Committee's  work  of  syatematising. 

In  conclusion,  the  Author  hopes  it  may  be  found  practicable 
for  the  Council  of  this  Institntion  to  take  a  leading  part  in 
experimental  research  work.  The  phenomenal  growth  of  rapid 
transit  locomotion  and  the  advent  of  an  entirely  new  class  of 
trafitc,  with  its  attendant  problems  and  demands,  coupled  with 
the  great  and  increasing  expenditure,  endow  the  question  with 
great  importance,  and  it  is  a  matter  which  British  Engineers 
should  strive  to  further  to  the  utmost  extent  of  their  opportU' 
nities.  With  a  development  of  our  knowledge  of  the  properties 
of  materials,  results,  undreamt  of  at  the  present  moment,  may 
be  possibly  obtained. 
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Bt  ARTHUE  GLADWELL,  Memher,  Ehgiheeb  AMD 
SuEYEyoB,  Eton  Bural  District  Council. 

Road  makers  are  an  exceediDgly  numeroos  class  and  their 
capabilities  are  legion.  Divided  into  sections,  the  first,  and  in 
point  of  numbers,  by  for  the  least  important,  are  those  who 
really  know  how  to  make  and  maintain  a  road ;  the  others 
think  they  know ;  and  judging  by  the  extent  to  which  they 
make  the  whole  world  welcome  to  their  views  on  roadmaking 
they  must,  indeed,  be  possessed  of  an  inexhaoatible  fund  of 
knowledge  valuable  mostly  to  themselves,  being  entirely  theo- 
retical, and  therefore  as  plausible  as  it  is  unconvincing  to 
those  who  really  do  know ;  but  the  unanimity  with  which  .the 
theorists  join  in  condemning  the  serious  work  of  practical  men 
shows  that  they  at  least  take  an  interest  in  the  question,  and 
this,  in  their  view,  and  in  theirs  alone,  qualifies  them  to  be 
classed  as  roadmakers. 

The  serious  practical  work  of  the  making  and  maintenance 
of  public  highways  is  being  carried  out  in  these  days  by  a 
relatively  small  body  of  men  who  are,  by  a  whole-hearted 
devotion  to  their  task,  gradually  but  surely  raising  the  standard 
both  of  strength  and  cwidition  of  our  roads,  and  are  doing  this 
in  face  of  many  difficulties,  financial  and  otherwise.  The  entire 
revolution  in  the  user  of  the  road,  which  has  been  one  of  the 
outstanding  features  of  our  advancing  civilisation  in  the  past 
few  years,  has  rendered  the  task  one  of  stupendous  proportious 
as  well  as  of  vital  interest  not  only  to  the  comfort  and  con- 
venience, but  to  the  welfare  of  the  country. 

Many  names  spring  to  memory  when  one  pauses  to  consider 
who  are  the  men  who  have  given  freely  of  their  best  in  the 
cause  of  good  roads,  and  who,  purely  for  the  love  of  the  thing, 
have  not  merely  made  good  roads  themselves  but  have  made 
others  welcome  to  the  added  experience  they  have  thus  gained, 
and  have  in  the  most  nnstinted  manner  made  valuable  and 
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g  contribution  to  the  general  knowledge  on  the  subject  in 
ita  modem-day  phases. 

It  ia,  however,  not  only  the  men  of  great  skill  and  op- 
portunitiea  who  have  added  to  the  store  of  practioal  information 
in  this  connection ;  many  a  man  of  humble  position  and  re- 
stricted opportunities  has  been  and  still  is  working  to  advance 
the  cause,  and  doing  his  little  best  to  meet  the  demand  for 
better  roads.  Some^  receive  gratifying  public  recognition  of 
their  work ;  others  not  less  able  or  earnest  do  not,  but  this 
neither  discourages  nor  deters  them  in  the  work  they  have  set 
themselves,  and  it  is  signiEcant  of  the  earnestness  and  high 
sense  of  duty  which  actuates  the  aven^  municipal  engineer 
that  few  are  to  be  found  of  them  who  do  not  take  a  more  or 
less  real  and  serious  interest  in  their  road  work. 

This  interest  is  all  for  good,  and  must  be  fostered  and 
encooraged  by  our  Institution  by  all  the  means  in  its  power. 
We  are,  as  an  Institution,  peculiarly  fitted  for  undertaking  this 
work ;  it  is  a  position  we  have  a  prior  right  to  assume,  as  being 
the  only  really  representative  body  of  men  who  are  engaged  in 
highway  work,  and  unless  other  pretensions  are  to  ultimately 
prevail  we  must  at  once  set  ourselves  seriously  and  with  un- 
remitting energy  to  the  task,  and  by  encouraging  our  members, 
one  and  all,  of  every  class,  to  take  a  personal  interest  in  this 
department  of  our  work,  we  shall  soon  prove  our  undoubted 
right  to  lead  the  profession  in  this  matter. 

The  road  user  is  not  an  individual,  he  is  an  i^gr^ation  of 
all  that  is  wicked  and  inconsiderate  ;  no  sooner  has  the  oarefnl 
and  much-abused  "  highwayman "  made  or  repaired  a  road 
than  the  "  nser  "  conspires  with  his  fellows  to  destroy  it.  Kone 
can  seriously  ui^ge  that  the  average  road  user  is  an  ordinarily 
careful  person.  If  he  is  the  owner  or  driver  of  a  traction 
engine  or  heavy  motor  he  is  careful  only  to  do  those  things 
which  will  best  and  soonest  ruin  the  work  of  the  roadmaker, 
by  refusing  to  break  track  on  the  roads  he  traverses,  by  over- 
loading, by  reckless  driving,  by  slopping  to  take  water  at 
frequent  intervals  from  roadside  ponds,  and  leaving  as  toll  all 
the  clinkers  and  other  muck  he  can  scrape  together  un  the  side 
of  the  road  or  on  the  road  itself,  and  In  other  ways  to  leave  his 
trail  of  damage  and  dilapidation  wherever  he  goes.  Be 
appears  to  take  an  especial  delight  in  destroying  the  edges  of 
footpaths  and  the  verges  at  the  sides  of  counby  roads ;  but  his 
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obief  joy  is  to  come  out  just  after  a  frost  has  been  succeeded 
by  a  thaw,  doiog  damage  whicli  costs  probably  a  fauodred 
■pounds  in  good  mouey  to  make  good,  while  the  total  value  of 
his  load  is  under  fifteen  poundR.  Apart  from  the  serious 
public  nuisance  this  class  of  traffic  (as  now  conducted)  has 
become,  the  economic  question  arises,  where  does  the  profit  or 
good  come  in  when  the  dam^e  occasioned  to  public  property 
80  far  exceeds  the  total  volume  of  the  goods  transpoTted  ?  The 
law  of  extraordinary  traffic  is  in  serious  need  of  amendment  so 
long  as  such  a  condition  of  things  obtains,  and  it  cannot  be 
denied  that  any  form  of  traction  capable  of  doing  such  enormous 
damage  to  our  roads  must  be  inherently  defective  in  design, 
and  requires  to  be  revolutionised.  If  our  road  user  is  a' 
motorist,  he  is  sometimes,  but  not  often,  a  careful  user;  but  in 
far  too  many  instances,  the  man  who  acquires  a  motor-car 
appears  to  think  that  "  the  earth,  and  all  that  therein  is,"  has 
been  included  in  the  purchase.  He  certainly  appears  to  enter- 
tain an  unshaken  belief  that  the  reversion  in  all  the  roads  of 
the  universe  has  fallen  to  him,  as  tenant  in  possession  in  per- 
petuity. It  is  useless  to  consign  this  class  of  person  to  the 
only  appropriate  place  for  him  owing  to  the  impossibility 
which  exists  of  storing  petrol  in  those  parts.  There  is  con- 
solation, however,  in  the  fact  that  he  is  slowly  killing  him~ 
self  off. 

Let  US  be  scrupulously  fair.  It  is  now  contended  by  the 
motorist  that  he  is  contributing  towards  the  upkeep  of  the 
roads ;  so  he  is,  but  at  whose  cost  were  the  roads  first  made, 
and  in  proportion  to  user  how  far  short  in  his  proportionate 
contribution  does  the  motorist  come,  and  will  ever  remain  ? 
He  certainly  does  not  pay,  nor  is  he  ever  likely  to  be  called 
on  to  pay,  anything  like  a  full  and  fair  proportion  of  the  cost 
of  road  maintenance  and  improvement,  and  until  he  does,  he 
should  be  satisfied  with  his  share  of  the  road,  and  not  attempt 
to  drive  everybody  else  off  it,  as  some  do. 

In  saying  this  it  must  not  be  concluded  that  the  Author  ia 
hurling  anathema  at  the  whole  body  of  motorists.  He  is  simply 
protesting  in  perfect  sincerity  against  the  pretensions  of  a 
certain  section  of  motorists,  whom  all  know,  and  is  prepared 
to  acknowledge  with  equal  sincerity  that  others  of  the  fraternity 
are  not  only  considerate  but  are  essentially  fair-minded  men, 
wbo  realise  the   difScalties  of  the   situation,  and  who  are 
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eztendisg  the  encourageiuent  of  their  sjmipathy  and  support 
to  those  »ho  ore  workiiig  for  the  betterment  of  our  roads. 

There  are,  of  comae,  other  road  users,  which  could  be 
enamerated.  There  are  a  fev  horses  still  remaining,  but  their 
decreaaing  numbers  are  significant  of  the  changed  conditions  of 
road  user,  while  the  commercial  and  manurial  valae  of  road 
scrapings  in  country  districts  is  steadily  declining. 

Another  ckas  of  road  user  is  the  pedestrian.  In  cities  and 
places  where  people  most  do  congregate  he  is.  catered  for  on 
the  footpaths,  but  in  the  country  he  is  occasionally  seen 
emerging  from  the  clouds  (of  dust)  thankful  that  he  is  still 
alive,  but  regretful  that  the  English  language  is  so  deficient 
in  expletives. 

In  the  writing  of  this  paper  the  Author  has,  of  set  purpose, 
adopted  a  generalisation,  in  preference  to  writing  specificaUy 
on  some  definite  phase  of  the  question.  If  any  specific  view 
were  reqnired  of  him  in  this  connection  be  would  say  that  if 
the  Soad  User  will  only  find  the  money,  the  Road  Maker  will 
spend  it  for  him,  judiciously,  intelligently,  with  ever-increasing 
skill,  and  withal  economically. 


DISCUSSION. 

Mb.  J.  Fabeek:  I  have  been  lately  making  ezperimeuts  in 
road  making,  some  successful,  others  have  been  failures.  I 
find  that  it  is  not  so  much  the  motor  car  as  the  heavier 
mechanically  propelled  vehicles  which  cause  the  damage  to 
the  roads.  They  come  upon  the  roads  immediately  aft«r  frost, 
breaking  up  the  surface,  and  when  the  roads  have  inadequate 
foundations  the  next  traotion  engine  which  passes  along  cuts 
into  the  surface  of  the  roads,  skewing  the  taaterial  out  of  the 
centre  into  the  side  of  the  roads,  or  breaking  right  through  it, 
We  are  faced  with  the  difSculty  of  getting  sufficient  money  from 
our  local  authorities.  They  look  upon  immediate  expenditure 
with  considerable  alarm.  I  have  found  that  improving  a  road, 
{uid  spending  a  rather  considerable  sum  at  the  outset  is  real 
economy  in  the  end.  For  instance,  I  have  recently  experimented 
with  a  road  in  which  the  expense  of  Tarmac  over  and  above 
ordinary  maoadam  only  came  to  an  additional  5d.  per  square 
yard,  the  dlfTerenoe  between  the  two  materials  was  as  between 
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Is.  lOd.  and  Is.  5d.  per  square  yard.  We  were  near  to  a  good 
stone — a  basalt — and  Is.  lOd.  may  be  regarded  as  a  very  low 
price  indeed.  For  that  reason  local  considerations  muat  guide 
us.  As  motor  cars  and  steam -propelled  vehicles  of  a  heavy 
character  are  here,  and  have  all  come  to  stay,  it  is  the  proviaca 
of  the  anrveyor  to  make  roads  so  as  to  carry  the  traffic  I 
cannot  go  to  the  depth  of  foundation  recorded  by  Mr.  Maybury 
in  hifl  paper.  I  have  to  study  economy,  and  if  I  get  a  water- 
tight surface  road,  bound  with  tar,  it  is  the  best  I  could  do. 
Tar  is  the  only  material  which  I  have  found  economical  and 
suitable  for  this  purpose.  Hereford,  which  has  leas  than  50,000 
inhabitants,  is  not  in  the  position  of  county  boroughs.  I  have 
16  miles  of  main  roads  to  be  paid  for  by  the  county  council. 
Mr.  Jack,  the  County  Surveyor  of  Herefordshire,  has  said  in  bis 
report  that  the  expenditure  of  5d.  per  yard  on  tarring  the 
macadam  has  had  the  effect  of  doubling  Uie  life  of  the  road. 
If  you  multiplied  that  by  3000  yards  it  means  a  saving  of  140/. 
or  150/.  The  moment  we  get  our  respective  councils  to  see 
that  there  is  real  economy  by  using  Tarmac  instead  of  ordinary 
macadam,  they  will  come  to  the  spending  of  extra  money.  I 
move  a  vote  of  thanks  to  the  Authors  of  the  papers. 

Mr.  W.  NisbKT  Blajb  :  May  I  second  the  vote  of  thanks  to 
the  Authors  of  the  papers  ?  Mr.  Parker  has  mentioned  prices 
which  our  members  appreciate  do  not  apply  everywhere ;  but 
there  are  many  visitors  present  who  may  absorb  those  prices, 
and  grasp  eagerly  at  that  additional  6d.  per  square  yard  by 
which  they  are  going  to  get  a  double  life  for  their  roads.  We 
can  make  a  complete  recoating  of  a  macadam  road  for  a  vary- 
ing price  from  Is.  6rf.  to  2s.  per  yard.  That  may  differ  from  Mr. 
Parker's  price,  because  of  the  difference  in  the  cost  of  material 
to  him  and  to  us.  Tar  grouting  is  a  very  big  item  in  my  dis- 
trict. It  coats  us  Zs.  2d.  or  3s.  Sd.  per  load  to  get  rid  of  the  old 
material  to  begin  with.  I  can  speak  quite  positively  as  to  that, 
because  we  have  had  tenders  giving  those  results  when  prepar- 
ing an  old  road  for  tar  macadam.  But  having  done  that  and 
surfaced  up,  and  rolled  the  foundations,  it  then  costs  us  3s.  5d. 
or'Ss,  6d.  per  yard  to  put  4  inches  of  tar  macadam  on  the  road. 
That  is  a  very  different  tale  to  what  Mr.  Parker  has  told  us. 
We  derive  an  immense  advantage  from  a  tar-bound  road  as  com- 
pared with  the  old  water-bound  road.  There  are  advantages  to 
which  we  cannot  attach  a  money  value.  The  householder  is  not 
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amothered  witb  daat  as  he  otberwiae  would  be.  The  advant^e 
to  the  horse  owner  of  a  tar  macadam  road  ia  a  very  material 
one,  though  he  conld  not  pat  a  money  value  upon  it.  And  the 
silence  to  the  householder,  where  there  is  heavy  traffic,  is  another 
advantage.  There  are  many  varieties  of  this  kind  of  paving. 
There  are  tarred  slags,  tarrad  granite,  and  ordinary  macadam 
grouted  with  bitumen,  which  gives  yoa  another  resist.  I  have 
made  experiments  with  these  materials,  and  the  results  have 
come  out  in  a  manner  very  instructive,  though  disappointing. 
I  will  mention  first  of  all  a  very  successful  experiment  on  a 
piece  of  road  which  is  known  to  everybody  who  comes  to  Lon- 
don, the  approach  road  up  to  Eusten  station.  It  had  to  be  coated 
every  year  at  a  cost  approximately  of  2a.  pet  yard.  Last  year 
we  reformed  the  road,  taking  off  it  as  much  as  9  inches.  We 
coated  it  with  4  inches  of  macadam,  and  it  was  grouted  with  a 
prepared  bitumen.  There  have  been  no  repairs  upon  that  road 
since  construction  about  ten  months  ago,  except  two  water 
trenches  to  repair  leakages.  Its  condition  is  very  nearly  perfect, 
though  not  absolutely.  There  are  a  few  places  where  the  eur- 
iace  seems  to  have  been  picked  up  by  the  traffic,  aud  apparent 
looseness  in  the  material  which  remains ;  but  they  are  quite 
limited  in  number,  and  would  not  cost  more  than  10*.  to  repair. 
That  road  cost  for  grouting,  making,  and  material  5s.  per  yard, 
and  even  at  that  price  it  will  prove  economical.  The  traffic 
over  that  road  is  something  like  six  hundred  aud  fifty  vehicles 
an  hour.  They  are  nearly  all  rubber-tyred  vehicles.  Another 
road,  which  carries  two  hundred  and  thirty  vehicles  per  hoar, 
the  great  majority  with  iron  tyres,  made  at  thti  same  time  and 
at  the  same  cost,  with  Guernsey  granite,  of  2-inch  gauge,  grouted 
with  prepared  bitumen,  proved  a  failure.  Every  stone  has 
seemed  to  work  loose,  although  the  same  conditions  which  tended 
to  success  applied  in  one  case  as  the  other,  yet  the  result  is  en- 
tirely different.  I  attribute  it  to  the  difference  of  traffic,  the 
iron  tyres  in  place  of  the  rubber  tyres.  With  the  iron  tyre  you 
have  an  absolute  blow  expended  by  the  wheel  upon  the  stones 
instead  of  the  cushioned  rolling  contact  of  a  rubber  tyre.  There- 
fore with  the  rubber  tyre  you  get  a  much  distributed  effect  upon 
the  macadam.  In  the  same  road  where  the  failure  occurred  we 
tried  two  other  materials.  One  was  a  prepared  tarred  granite. 
It  contained  a  proportion  of  granite  chippings  to  fill  the  cavi- 
ties, and  leave  no  vacant  spaces  in  the  material.     That  was 
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conaolid&ted  &a  well  as  it  could  be,  and  grouted  with  bitumen. 
That  has  not  absolutely  gone  to  pieces  as  the  grouted  macadam 
has ;  but  it  is  not  hj  any  means  a  sacceas.  The  third  section 
of  the  road  was  laid  with  another  patent  form  of  road  construction. 
A  patent  fluid  is  applied  to  limestone  chippinga  and  dust  which 
are  spread  in  the  form  of  a  mortar  on  the  foundation  of  the  road, 
then  the  ordinary  macadam  is  spread  on  that,  the  idea  being 
that  by  rolliug  you  work  the  mortar  upwards,  and  it  is  com- 
pleted when  the  mortar  has  worked  through  to  the  surface.  It 
did  not  at  first  consolidate,  and  had  all  the  appearance  of  failure 
until  about  a  month  ago.  Then  the  road  began  to  set,  and  now 
after  ten  months  that  section  is  the  best  of  the  three,  with  this 
disadvantage,  that  its  surface  is  worn  in  slight  hollows,  and 
vehioles  passing  over  it  bump  a  little.  Now  as  to  Mr,  May- 
bury's  paper.  We  all  know  his  reputation  in  road  working, 
and  we  look  forward  to  the  experiment  which  he  is  going  to 
make  for  the  Eoad  Board  with  a  good  deal  of  interest  There 
is  an  expression  in  the  paper  which  I  do  not  nnderstand,  but 
coming  from  Mr.  Maybury  we  must  give  it  weight  because  he 
is  a  member  of  the  advisory  committee  of  the  Boad  Board.  Mr. 
Maybury  says,  "  The  fioad  Board  policy  and  their  conditions 
have  been  much  criticised,  many  Councils  desiring  to  have  a  sum 
of  money  handed  over  in  direct  relief  of  rates,  overlooking  the 
fact  that,  however  willing  it  may  be,  the  Board  is  debarred  by 
statute  from  making  any  such  contributions."  That  is  a  state- 
ment I  do  not  understand.  The  Road  Board  derives  its  revenue 
from  the  motor  duty  and  the  petrol  tax.  Supposing  it  is  pro- 
posed to  substitute  a  tar-bound  road  for  a  water-bound  road, 
and  a  grant  is  made  for  that,  surely  it  is  in  direct  relief  of  ratea. 
1  cannot  conceive  a  contribution  made  by  the  Eoad  Board  which 
is  not  for  the  relief  of  rates,  because  if  the  work  has  to  be  done 
then  its  cost  must  come  out  of  the  rates.  Then  I  should  like 
to  ask  how  is  the  Boad  Board  debarred  by  statute  from  making 
such  a  contribution. 

Mr.  J.  Rush  Dixon  :  It  is  in  particular  reference  to  the 
paper  of  Mr.  Maybury,  and  the  experiments  which  are  taking 
place  on  the  edge  of  the  borough  which  I  have  the  honour  to 
serve,  that  I  desire  to  speak.  Only  last  Tuesday  I  went  over 
the  road  where  these  twenty-three  experimental  lengths  have 
been  laid.  If  any  one,  who  thinks  those  lengths  of  different 
material  are  too  ^ort,  would  take  the  trouble  to  see  thia  road 
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from  end  to  end,  he  vould  probably  aftenrards"  agree  that  it 
is  well  chosen ;  it  is  practically  level,  is  on  a  main  London  road, 
taking  a  tremendous  amount  of  traffic  of  all  descriptions,  motor 
traction  and  all  other  kinds,  and  is  particalarly  free  from  those 
interfering  by  and  cross  roads.  Although  perhaps  in  some  cases 
a  length  of  100  yards  may  be  too  short  for  the  experiment,  yet 
I  think  we  shall  be  able  to  glean  from  these  information  which 
will  be  of  great  Talue  to  our  various  authorities.  Some  of  these 
experimental  lengths  are  not  completed  yet,  but  I  took  particular 
note  of  those  in  hand,  and  I  was  provided  with  a.  chart  showing 
the  position  of  the  different  materials.  The  only  thing  that  was 
wanting  on  that  chart  to  my  mind  was  the  nature  and  name  of 
the  materials  which  were  being  used.  It  seemed  to  me  that 
basalt  and  slag  were  being  used  to  a  large  extent,  and  I  formed 
the  opinion  that  if  the  same  experiments  had  been  carried  out 
with  Guernsey  granite,  quartzite,  and  other  materials,  it  would 
have  formed  a  useful  guide  in  arriving  at  an  idea  as  to  what  are 
really  the  best  materials  for  coontry  roads  taking  that  traffic. 
I  agree  with  what  Mr.  Blair  has  said  as  to  the  fallacy  of  com- 
paring the  cost  of  making  and  maintaining  roads  in  one  district 
with  that  of  another  district.  In  Hereford,  Mr.  Parker  says 
that  tarmac  only  costs  5d.  per  yard  more  than  the  ordinary 
water-bonnd  macadam.  In  London  generally,  and  in  Woolwich, 
such  comparison  is  altogether  misleading.  The  chairman  of  my 
Highways  Committee  (Alderman  Syer)  is  here  present,  and  for- 
tunately for  me  he  knows  sufficient  of  the  matter  to  realise  that 
tarmac  cannot  be  laid  in  Woolwich  for  the  additional  5d.  per 
BUper  yard  over  water-bonnd  macadam.  Not  only  does  team 
labour  coat  more,  but  the  workmen's  wages  are  fifty  per  cent. 
more  than  in  Mr.  Parker's  part  of  the  country,  Mr.  Maybury 
makes  one  or  two  remarks  in  his  paper  which  to  my  mind  are 
well  worth  consideration.  He  says,  "  The  intensity  of  the  wear 
upon  our  highways  is  likely  to  be  more  severe  as  the  nse  of  the 
motor  becomes  more  general."  I  have  bad  a  good  opportunity 
of  seeing  the  effect  of  motor  traffic  on  roads  from  London  to  the 
south  coast,  and  I  have  formed  the  opinion  that  motors  with 
rubber-tyred  wheels  are  just  as  destructive  as  those  with  iron 
tyres.  Then  he  says  in  the  south  of  England,  where  the  demand 
for  tar  has  been  the  greatest  for  road  treatment,  the  purchaser 
is  being  most  severely  penalised.  Whereas  I  used  to  have  to 
pay  2Jrf.  to  2|rf.  per  gallon  for  the  tar  which  I  used  for  some 
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twenty  thousand 'sqnare  ywda  of  tar  painting,  I  am  now  having 
to  pay  a  penny  per  gallon  more  for  nearly  double  the  quantity 
used.  It  seeme  to  be  unfair  that  those  who  have  made  the 
demand  for  the  tar  should  be  penalised  to  this  extent,  and  it  is 
to  be  hoped  that  some  such  protest  as  is  contained  in  Mr.  May- 
bur/s  paper  will  have  its  inSuence  on  the  tar  producers.  Aa 
he  says,  there  is  no  superiority  in  the  tar  produced  in  the  south 
of  England  over  that  elsewhere,  it  is  only  a  penalty  for  having 
made  it  uaefuL  I  had  very  great  difficulty  in  inducing  my 
Council  to  go  in  largely  for  tar  painting,  and  I  am  therefore  glad 
to  hear  Mr.  Maybury  endorse  what  I  have  already  said  to  my 
Committee,  that  there  is  no  question  as  to  the  efficacy  of  tar 
painting. 

Mr.  S.  HunOH  :  I  think  Mr.  Gtadwell  ought  to  have  added 
to  the  road-maker  and  the  road  -user  the  road-destroyer — the  Gas 
Company,  the  Electric  Light  Company,  and  so  on,  I  think  more 
damage  is  done  by  trenches  than  even  by  traffic.  There  is  one 
point  raised  by  Mr.  Dixon  as  to  the  recent  rise  in  the  price  of 
tar  because  the  surveyors  have  made  a  use  for  it  on  the  roads. 
Prom  the  commercial  point  of  view  you  cannot  blame  the  Gas 
Companies  for  making  the  best  price  they  can  for  the  tar.  In 
my  town  I  make  a  comer  in  tar  by  arranging  to  take  the  supply 
from  January  to  September.  I  get  a  very  good  road  metal  iixim 
the  manacles,  delivered  in  Exmoath  for  8s.  a  ton,  so  I  can  put 
a  decent  coat  on  the  road  for  8d.  or  9rf.  per  yard  super.  We 
bind  it  with  a  fine  gravel,  and  when  we  are  finishing  I  dust  it 
over  with  dry  cement ;  then  I  throw  some  grit  from  the  beach 
on  the  surface.  I  find,  on  brushing  off  the  grit  in  about  a  fort- 
night's time,  I  get  a  perfect  road.  It  is  quite  impossible  for  us 
to  reconstruct  the  foundations  of  the  roada.  I  think  the  best 
thing  is  to  put  a  good  material  on  the  top. 

Mr.  E.  Purnell  Hooley  :  1  do  most  earnestly  protest  that 
it  is  wrong  to  start  a  comparison  of  country  roada  and  districts 
with  what  is  being  done  in  the  neighbourhood  of  London.  We 
should  be  considered  mad  if  we  suggested  the  spending  of  5s.  per 
yard  super  on  road  aurfaces,  and  if  we  can  get  an  equally  good 
result  for  the  traffic  with  which  we  have  to  deal  for  Is.  per  yard, 
■why  shotUd  we  spend  it  ?  I  am  more  than  interested  in  the  ex- 
periments that  Mr.  Maybury  has  been  good  enough  to  undertake 
in  Kent,  But  there  I  do  not  think  Mr.  Maybury  would  con- 
demn any  material  which  does  not  stand  as  well  as  a  mora 
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highly  priced  material,  which  haa  tour  haadred  vehidea  an 
boor  paBsiDg  over  it,  and  say  it  cannot  be  used  anywhere.  I 
was  interested  in  Mr.  Hntton's  remark  about  Btoue  at  Ss.  per 
ton  and  roads  which  worked  out  at  8d.  per  yard.  If  I  could  get 
granite  at  Ss.  per  ton,  and  my  roads  to  stand  traffic  and  work 
out  at  8d.  per  yard,  I  should  be  pleased  to  do  it.  I  would  be 
much  more  interested  if  Mr.  Hntton  would  give  us  the  cost  at 
which  his  roads  come  out  altogether.  I  would  urge  you  to  go 
back  and  not  slavishly  follow  the  example  of  any  district  I 
ask  you  to  consider  the  condition  of  English  roads  to-day. 
There  is  hardly.an  inch  of  foundation  anywhere.  In  the  whole 
county  of  Nottinghamshire  there  are  just  the  foundations  which 
have  been  put  in  in  the  last  few  years.  If  you  had  to  start  and 
put  in  foundations  on  the  roads  in  the  rural  districts,  that  is, 
put  in  the  necessary  6  inches  of  foundation  plus  the  top  material, 
you  are  going  to  such  an  expense  that  no  Council  would  keep 
you.  If  you  can  put  three  or  four  inches  of  material  on  the 
top  of  your  present  surface  and  get  as  good  a  result,  yon  would 
still  be  considered  a  fool  if  you  put  in  expensive  foundations  as 
well  I  do  not  think  it  is  a  benefit  to  any  road  to  have  a  lot 
too  much  material  on  it.  We  have  had  a  cost  of  400/.  a  mile 
thrown  at  us  in  counties  which  are  really  paved  streets.  Then 
we  have  to  consider  whether  our  Councils  will  give  us  75/.  a 
mile.  If  you  think  you  are  going  to  get  as  good  results  for  75/. 
a  mile  as  from  400/.  a  mile  you  must  be  a  long  way  out  tiom 
comparable  figures.  Directly  a  rural  man  loses  his  head  and 
says,  "  I  have  got  to  reform  my  roads,  and  raise  them  to  the 
standard  of  a  town  district,"  the  better  it  wiU  be  for  him  to 
leave  the  country  and  go  to  a  town  district.  I  know  my  Council 
would  have  told  me  to  clear  out  years  ago  If  I  had  put  up  the 
cost  of  my  roads  10/.  a  mile.  I  am  very  keen  on  trying  to  find 
out  the  best  results  for  tlie  least  expense.  How  can  you  have 
standardisation  of  roads  ?  You  take  the  traf&c  on  a  road  in 
West  Bromwich,  unless  you  have  gone  into  the  past  history  of 
Uiat  road,  it  is  not  comparable  with  a  road  in  the  county  of 
Nottingham.  I  have  to  thank  Mr.  Maybury  for  the  kindly 
referenoe  to  myself  I  know  I  am  old-fashioned  in  many  of  my 
ideas,  but  I  know  the  word  revered  begins  to  sound  a  little 
ancient. 

Mb.  W.  Nisbet  Blaib  :  I  described  the  process  as  consisting 
of  a  separate  layer  of  mortar  made  of  limestone  ohippings,  which 


.y  Google 


128  BOAD  MAKERS  AND  KOAD  TJ6EEB. 

is  mixed  with  a  patent  fluid,  aod  then  yoa  lay  the  macadam  on 
the  top,  naing  the  ordinary  2-inch  Guernsey  macadam. 

Mr,  G.  W,  Lacey  :  There  is  just  one  point  I  should  like  to 
ask  Mr.  Maybury.  If  he  would  kindly  say,  with  regard  to  his 
Kentish  lagstone  tar-macadam,  the  gauge  of  the  metal  he  ia 
using.  It  is  not  stated  in  the  paper.  Mr.  Maybury  says  that 
after  completion  it  is  surfaoe  painted  and  dressed  with  fine  grit 
or  chippings.  Is  it  not  a  better  plan  to  cover  with  a  very 
light  coat  of  fine  tarred  material  to  fill  up  the  interstices 
instead  of  paintiDg  over  with  tar  an  already  tarred  stone  i  I 
should  like  to  say  that  tarred  granite  depends  a  good  deal  upon 
the  class  of  granite  and  how  it  takes  the  tar,  but  chiefly  on  the 
quality  of  the  tar  preparation.  Mr.  Bull,  county  surveyor  of 
Cheshire,  has  been  laying  down  a  large  quantity  of  tar-macadam 
from  a  quarry  in  Korth  Wales.  I  have  put  some  down  myself,  and 
it  goes  together  very  well ;  it  is  a  granite  which  takes  the  tar 
admirably.  It  has  met  with  success  in  Cheshire,  and  on  some  of 
the  roads  in  Shropshire  where  it  has  been  tried  it  is  wearing  well. 

Mh.  H.  a.  Gaerktt  ;  We  in  the  West  of  England  are  told 
we  know  nothing  about  road-making,  yet  I  say  we  have  some  of 
the  best  roads  in  the  country.  I  must  thank  Mr.  Maybury  also 
for  his  very  refreshing  speech.  ■  I  came  up  to  learn  all  about 
road-makiug,  and  I  am  very  glad  to  hear  what  Mr.  Hooley  has 
said  about  the  work  we  have  to  da  I  am  glad  also  to  find  Mr. 
Maybury  says  we  have  to  cut  our  garment  according  to  our 
cloth.  You  have  to  deal  with  the  materials  in  your  own  imme- 
diate district,  and  immediately  you  bring  in  proprietary  articles 
you  are  tackled  by  the  ratepayers,  who  want  to  keep  down  the 
rates.  The  point  I  want  to  raise  arises  out  of  Mr.  Blair's  re- 
marks. He  has  referred  to  three  samples  of  road-making,  one 
in  which  limestone  chippinga  were  used  for  grouting  and  foun- 
dation before  the  top  material  was  put  on.  I  want  to  know 
whether  that  turned  out  to  be  the  best.  I  come  from  a  lime- 
stone district,  and  we  are  told  that  limestone  ia  a  thing  of  the 
past  for  road-making.  I  am  opposed  to  that  view  if  the  road  is 
properly  made.  The  district  I  come  from  has  several  miles  of 
hill  and  valley  roads  varying  in  gradient  from  one  in  three  to 
one  in  fifteen.  It  ia  generally  a  district  of  a  very  hilly  nature, 
and,  in  tar-painting  the  roads,  you  have  got  to  remember  that 
you  have  etiU  horses  with  you,  and,  though  you  have  to  legis- 
late for  the  future  and  the  motor,  yoa  have  still  also  to  legislate 
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for  the  traffic  yon  have  with  yon  to-day.  From  my  experience 
it  is  difficult  to  lay  tar-macadam  on  these  steep  grodieats,  owing 
to  the  danger  to  horse  traffic. 

Mr.  Korhan  Scorgib  :  There  are  just  one  or  two  paints  in 
respect  of  Mr.  Maybury's  paper  on  which  probably  he  may 
be  able  to  give  us  some  further  information.  Mr.  Maybury 
says,  "  In  the  present  financial  year  the  Author  has  estimated 
for  the  use  of  32,000  tons  made  of  Kentish  ragstone,"  but  when 
we  come  to  the  experimental  lengths  of  road,  Mr.  Maybury 
seems  to  have  abandoned  this  material,  and  does  not  in  his  ex- 
perimental work  USB  it  I  do  not  know  whether  it  is  want  of 
confidence  in  Kentish  ragstone. 

Me.  Matbdbt  :  One  of  the  experimental  lengths  is  being 
laid  with  Kentish  t&g  macadam. 

Mb.  Scorgib:  It  is  not  being  used  by  the  Kent  County 
Council.  I  do  not  see  how  you  can  complain  of  the  Gas  Com- 
panies putting  up  the  price  of  tar.  They  are  business  people. 
If  the  demand  warrants  the  increase  of  price,  they  are  justified 
in  charging  it,  however  much  it  may  be  to  our  disadvantage.  If 
we  were  in  commercial  life,  I  have  no  doubt  we  would  do  the 
same  thing.  The  policy  of  the  Eoad  Board  is  mentioned,  and 
we  are  told  the  Boad  Board  are  not  prepared  to  give  any  con- 
tribution for  the  direct  relief  of  rates.  They  are  prepared  to 
give  you  a  grant  in  carrying  out  improvements,  hut  if  you  are 
only  going  to  spend  a  certain  sum  of  money,  and  want  a  grant 
from  the  Rood  Board,  they  will  not  give  it  you,  because  it  would 
go  to  the  immediate  relief  of  rates.  Mr,  Hooley  has  referred 
to  his  many  experiments,  and  the  policy  of  making  experiments. 
I  agree  with  him  entirely,  and  I  think  engineers  are  at  a  great 
disadvantage  on  account  of  either  annual  or  triennial  elections. 
Although  we  may  be  able  to  persuade  our  Councils  that  it  is 
an  economy  to  carry  out  works  by  an  improved  method,  each 
member  of  the  Council  is  thinking  not  of  the  future  but  of  the 
present,  and  what  the  local  chancellor  of  the  exchequer's  esti- 
mates will  be,  probably  wiUiin  a  few  months  of  his  having  to 
appeal  to  the  ratepayers.  He  only  considers  the  moment,  not 
the  future,  and  goes  on  the  old  adage,  "  Why  should  I  do  any- 
thing for  posterity ! — posterity  has  never  done  anything  for 
me."  As  to  standardisation,  that  is  an  ideal,  but  the  results 
may  be  very  erroneous.  While  one  is  very  desirous  of  having 
standardisation,  the  results  would  he  misleading,  particularly  ia 
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small  places  where  they  have  little  trrffic  Take  Mr.  Parker's 
remarks  as  to  macadam.  It  is  some  time  since  I  was  at  Here- 
ford, bat  at  that  time  there  was  little  traffic  on  the  roads,  and 
the  people  did  not  seem  to  wake  up  until  qood. 

Mr.  Stubbs  :  I  have  had  some  little  experience  with  tarred 
granite  macadam.  Some  two  years  ago  I  pat  down  a  fair  length 
of  tarred  granite  in  situ.  It  has  been  in  use  for  two  years,  and 
is  as  good  to-day  as  the  day  it  was  put  down.  The  traffic  on 
that  road  is  about  as  heavy  as  anything  I  know.  In  Blackburn 
we  are  makers  of  large,  heavy  boilers,  over  three  hundred  being 
sent  out  by  one  firm  per  year,  and  many  go  over  this  road- 
Then  I  put  down  a  length  of  "rocmac."  Those  two  lengths  of 
road  are  equally  good ;  I  do  not  know  which  is  going  to  last  the 
longer.  I  can  say,  as  to  rocmac,  it  is  cheaper  and  better  to 
put  down  than  the  tarred  granite.  In  Lancashire  we  have  not 
80  much  sunshine,  and  I  was  some  seven  weeks  in  getting  the 
asphalte  work  completed  owing  to  rain.  That  somewhat  in- 
creased the  cost.  The  tar  macadam  was  about  lOd.  per  yard, 
and  rocmac  about  7d.  per  yard  above  the  cost  of  water-bound 
macadam.  I  am  thoroughly  satisfied  with  both  systems,  and 
the  Committee  are  too.  We  have  determined  that  in  future  we 
shall  use  either  tarred  granite  or  similar  material  In  a  work' 
ing  town  most  of  the  streets  are  paved,  but  all  tlie  residential 
districts  are  macadam.  As  far  as  the  macadam  is  concerned,  we 
ore  going  in  for  a  considerable  quantity  of  tar-spraying.  The 
main  road  runs  from  Blackburn  to  Preston  I!>ocks,  and  a  lai^e 
amount  of  timber  and  other  heavy  material  is  carried  by  motor- 
waggons  along  this  road.  For  the  last  three  years  I  have  proved, 
by  using  Tarvia  for  the  road,  it  has  extended  the  life  of  the 
macadam  by  something  like  two  years. 

Mb.  .a.  J.  Faicx  :  Some  years  ago  at  Liverpool  I  mentioned 
that  you  could  make  a  good  tar  macadam  road  of  granite.  There 
were  some  Members  who  disputed  that  fact.  I  was  able  to  say 
that  at  Lytham  I  had  a  granite  tar  macadam  road  which  had 
been  laid  seventeen  years,  and  nothing  had  been  done  to  it.  It 
has  now  been  down  twenty  years,  and  nothing  has  been  done  to 
it  since  it  was  first  laid.  I  have  other  roads  which  have  been 
laid  seven  or  eight  years,  and  I  am  open  to  invite  anybody 
to  come  and  see  them  and  tell  me  if  they  can  show  me  any 
better  roads  of  tarred  limestona  There  is  one  point  as  to  the 
measuring  of  the  wear  of  a  roadof  tar  macadam  by  the  instrument 
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Mr.  Maybory  haa  described.  It  seems  to  me  you  will  have 
to  be  very  careful  in  measuring  tar  macadam.  Wbea  you  are 
laying  tar  macadam  in  a  road'  against  a  manhole  ocrer  you 
have  to  lay  the  tar  macadam  for  half  an  inch  to  an  inch  higher 
than  the  cover,  acooiding  to  the  thickness  of  your  aaphalte.  That 
inch  is  not  going  to  wear  away,  but  it  will  in  a  short  time  com- 
press to  the  same  level  as  the  cover.  Tar  macadam  compresses 
more  than  any  other  material.  The  ordinary  water-bound  mac- 
adam will  not  shrink  in  the  same  way,  or  a  stone  sett,  or  a  wood- 
paved  road,  and  you  will  have  to  bear  that  in  mind  when 
oonsidering  the  wear  of  a  tar-paved  road, 

Mr.  K  Y.  Harrison  :  I  think  we  all  owe  a  debt  to  Mr.  May- 
bury  for  arranging  for  these  various  tests.  If  any  authority 
should  arrange  for  tests  of  this  character  it  is  such  an  authority 
as  the  Kent  County  Council.  I  am  sure  surveyors  will  watch 
thent  with  interest,  and  I  hope  we  shall  have  full  particulars  of 
the  results.  The  question  has  been  raised  in  Mr.  Maybnry's 
paper  as  to  tar  and  the  price  of  tar.  Of  coarse  we  can  expect 
that  the  price  wiU  go  up ;  but  the  warning  will  now  go  forth  to 
tar  distillers  that  unless  they  provide  for  the  distillation  of  the 
tar  at  a  reasonable  price  we  may  have  to  supersede  same  in 
favour  of  the  proprietary  articles  on  the  market  I  have  been 
able  to  lay  down  some  tarred  granite  macadam ;  I  have  added 
to  tJie  tar,  pitch  and  resin,  and  the  result  ia  very  satisfactory 
indeed.  I  have  also  used  ordinary  tar  as  grout  to  granite  mao- 
adam,  and  obtained  very  good  results.  With  regard  to  tarred 
slag  macadam  it  may  interest  some  members  to  know  that  we 
have  been  spending  2000/.  to  3000/.  per  annum  on  tarred  slag 
macadam.  We  have  obtained  the  slag  at  is.  Gd.  per  ton  at  the 
works  in  our  immediate  neighbourhood,  and  the  carting  does 
not  cost  us  more  than  6d.  per  ton,  so  we  get  the  slag  at  5g.  We 
have  laid  some  thousands  of  square  yards  at  a  oobt  of  Is.  3d.  per 
square  yard  laid  3  inches  thick.  That  compares  with  the  ordi- 
nary water-bound  granite  at  1^.  6d.  per  square  yard.  It  there- 
fore pays  my  Council  to  lay  down  tarred  slag  niacadam,  which 
has  twice  the  life  of  water-bound  granite  on  secondary  loads. 
Very  little  granite  is  now  being  used  except  on  main  roads. 
That  Is.  3d,  per  yard  includes  the  material,  laying,  and  rolling 
of  the  road.  We  hire  an  8-ton  roller  at  1/.  per  day.  The  road 
is  finished  with  ^inch  granite  chippings.  Previously  slag  chip- 
pings  were  used  as  finishing  material,  but  we  find  the  granite 
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chipioiigs  make  all  the  diSerence  as  to  slipperiness.  I  never 
have  any  complaints  of  slipperinesB  now.  Many  of  our  roads 
are  very  low  indeed  in  relation  to  kerb.  The  arrangement  has 
been  in  the  past,  I  do  not  think  it  is  quite  legal,  for  the  Ck>uncil 
to  take  over  a  number  of  roads  before  they  were  built  upon  on 
the  consideration  of  a  certain  amount  of  money  being  deposited 
with  the  Council  for  the  last  coat  of  metalling.  Well,  the  Coun- 
cil spent  that  money,  and  the  road  never  received  the  last  coat, 
with  the  result  that  all  I  have  got  to  do  now  is  to  shape  it  up, 
and  finish  with  3  inches  of  tarred  slag  macadam.  We  feel  rather 
a  grievance  against  the  Eoad  Board  for  only  granting  sums  of 
money  for  surface  tarring,  because  many  roads  require  recon- 
struction, and  the  Koad  Board  might  see  their  way  to  contaibute 
towards  same.  I  cannot  agree  with  Mr.  Gladwell  as  to  road 
users.  Increased  trafRc  means  increased  prosperity,  and  we 
should  not  grumble  very  much  because  the  cost  of  road  mainte- 
nance is  increasing.  The  public  use  the  roads,  but  they  also 
pay  for  their  maintenance. 

Mr.  T.  Frank  :  After  the  remarks  respecting  the  city  of 
Hereford  made  by  one  of  the  previous  speakers  it  is  with  diffi- 
dence that  I  venture  to  speak.  For  although  representing  a  so- 
called  "  sleepy  cathedral  city,"  yet  we  have  up  to  as  many  as  ten 
thousand  people  passing  through  the  city  in  a  single  day,  and  in 
one  respect  at  least  we  are  not  in  the  fortunate  position  of  some  of 
the  larger  municipal  authorities  who  have  tramway  companies  to 
maintain  a  portion  of  the  roads  over  which  the  people  travel. 
The  railway  company  run  many  of  these  visitors  over  the  roads 
in  large  and  heavy  motor  'buses,  and  though  ruuning  a  r^ular 
service  throughout  the  year,  no  special  contribution  ia  made  for 
road  maintenanca  On  a  rather  narrow  road  which  connects 
Leeds  and  Hamate  with  the  north,  a  length  of  "  rocmac  "  with 
2-inch  whinstone  has  been  laid,  and  it  is  standing  the  traffic 
splendidly.  In  another  wider  part  of  the  same  road  a  somewhat 
similar  type  of  construction  has  been  adopted,  but  it  has  not 
been  quite  so  successful.  In  reference  to  the  tarpainting  of  roads, 
it  is  not  often  that  we  have  gas  companies  who  prepare  their 
tar  so  as  to  meet  the  surveyors'  requirements,  and  I  suggest  that 
we  should  treat  the  material  ourselves.  For  some  years  I  have 
bought  crude  tar,  and  refined  it  by  passing  steam  through  coils 
of  pipes  placed  near  the  bottom  of  the  tar  holder.  The  results 
obtained  have  been  eminently  satisfactory,  and  samples  9^%  for 
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analysis  proved  that  la  addition  to  the  losa  of  wator  a  coneider- 
able  refinement  had  been  obtained,  and  I  believe  that  this  pro- 
cess has  since  been  copied  by  the  Harrogate  Goa  Company.  The 
whole  cost  of  buying,  and  thus  treating  crude  tar,  only  amounts 
to  aboat  one  half  the  cost  of  chemically  refined  tar,  and  I  can 
complete  the  tar-painting  and  sanding,  etc.,  of  roads  for  under 
Id.  per  square  yard. 

Mr.  H.  p.  Maybuht,  in  reply,  said  :  I  am  entirely  in  ngree- 
meot  with  Mr.  Hooley  when  he  saye  that  nothing  like  5s. 
per  yard  can  be  entertained  for  a  moment  as  expendittu^  npon 
country  roads.  To  save  unnecessary  discussion  I  will  at  once 
deal  with  the  experimental  sections  of  road  at  Sidcup,  and  the 
reasons  for  laying  same.  It  is  common  ground  that  from  time 
to  time  traders  come  to  most  of  us  and  tell  us  if  we  will  only 
use  their  particular  material  upon  an  experimental  length,  we 
should  never  use  anything  else.  Since  the  creation  of  the  Road 
Board,  these  traders  have,  very  properly,  approached  the  Board 
and  have  asked  to  be  allowed  to  show  what  their  respective 
materials  can  withstand  in  the  way  of  trafBc,  complaining  that 
often,  owing  to  prejudice  of  the  municipal  and  county  engineer, 
tbey  had  not  had  a  fair  field  in  the  past.  The  Board,  being 
anxious  that  the  value  of  all  road  materials  should  be  tested, 
decided  to  arrange  for  the  teste  to  be  made  under  identical  service 
conditions.  As  the  members  know,  the  price  of  the  respective 
materials  laid  down  at  Sidcup  varies  from  9g.  3d.  per  snper  yard 
to  Is.  6rf.  for  ordinary  water-bound  granite  macadam.  Whilst 
9^.  M.  a  yard  is  an  impossible  figure  for  material  for  use  upon  ordi- 
nary country  roads,  it  is  conceivable  that  it  might  be  extremely 
serviceable  and  of  good  value  for  laying  upon  main  roads  in 
important  boroughs  and  urban  districts.  If  this  be  so,  then 
the  county  surveyor  is  interested,  just  as  much  as  the  borough 
or  urban  man,  because  all  are  desirous  alike  of  obtaining  the 
best  value  for  the  money  expended.  It  may  be  that  some  of  the 
higher-priced  sections  will  prove  to  be  the  cheapest.  The 
standai^  from  which  all  measurements  will  he  taken  is  the  ordi- 
nary water-bound  road.  Thus  Ko.  1  section  is  so  constructed, 
and  is  not  treated  in  any  way  save  that  it  has  a  dressing  of 
calcium  chloride  in  order  to  keep  down  the  dust.  At  two  places 
in  each  section  measuring  boxes  are  fixed,  and  arrangements  are 
made  for  monthly  records  to  be  taken  showing  the  wear,  and  these 
measurements  are  carefully  recorded  and  plotted.  This  procedura 
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haa  been  adopted  by  Mr.  Brodie  at  liverpool  wiili  excellent 
results,  and  I  feel  sure  that  when  the  information  bo  derived  is 
erailable  for  the  members  of  this  Institution,  the  nnaoimous 
opinion  will  be  that  much  useful  information  has  been  removed 
from  the  speculative  and  hypothetical  stage.  I  thank  you  very 
much  indeed  for  the  vote  of  thanks  you  have  so  very  kindly 
passed  to  me,  and  I  feel  that  you  have  been  extremely  kind  in. 
your  criticisms  of  the  paper  which  I  have  had  the  honour  of 
submitting  to  the  institution.  In  a  weak  moment  I  promised 
Mr.  Greatorex  that  I  would  write  such  a  paper,  and  although 
sabsequeulily  I  endeavoured,  under  the  excuse  of  pressure  of 
work,  to  get  out  of  my  promise,  he  would  not  let  me  do  so. 
Air.  Slair  raises  a  pertinent  question  as  to  the  monies  granted 
by  the  Iload  Board,  and  which,  I  said,  are  not  given  in  relief  of 
rates.  Mr.  Blair  considers  such  a  statement  an  inconsistency, 
being  of  opinion  that  any  money  given  to  an  authority  ipso  facto 
becomes  a  grant  in  relief  of  rates.  In  kind  I  agree  it  does, 
because  all  money  spent  properly  may  be  assumed  to  benefit  the 
district  in  which  it  is  so  expended.  As  a  matter  of  fact,  how- 
ever, the  Eoad  Board  may  not  contribute  any  sum  towards 
maintenance.  The  grants  must  in  every  case  be  made  towards 
improvement  as  distinguished  from  maintenance.  The  Board, 
in  making  the  grants,  have  imposed  conditions  which  have  not 
been  taken  kindly  by  some  County  Councils,  these  latter  being- 
of  opinion  that  certain  sums  should  be  handed  to  them  from  the 
Treasury  fund  to  expend  in  any  way  they  may  think  proper, 
upon  the  main  roads  of  their  county.  From  the  improvementa 
carried  out  with  Eoad  Board  assistance,  probably  mainte- 
nance indirectly  benefits,  but  at  least  twenty-five  per  cent,  of 
the  cost  of  such  improvement  must  be  provided  by  the  autho- 
rity taking  the  grant.  It  will  be  agreed  by  this  Institution 
that  this  policy  is  a  sound  one.  A  test,  which  the  County 
Councils  themselves  often  apply  to  the  urban  authorities,  when 
dealing  with  works  of  improvemont  on  main  roads,  is  to  inquire 
how  much  the  authority  itself  is  prepared  to  find  towards  the 
cost.  These  same  Councils  are  now  finding  fault  with  the  Eoad 
Board  for  adopting  procedure  which  they  themselves  instituted 
and  which  they  have  fairly  used  for  some  years.  The  Board  is 
being  much  criticised  by  county  authorities,  and,  in  my  opinion, 
unjustly  so.  At  all  events,  it  deserves  all  the  friendlinesa 
vhioh  this  Institution  can  give  it,  because,  for  tb.6  first  time  is 
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the  histoiy  of  a  Oovemment  departmeut,  the  euginoer  aod  smt- 
vejor  is  leoognised,  as  distmguished  from  the  clerk  to  the 
authority.  It  will  be  withia  the  lecoUection  of  all  county  8or- 
Teyois  Uiat  the  Board  st^gested  they  should  convene  meetinga 
of  all  surveyors  in  their  particular  counties  and  should  discuss 
with  them  the  schemes  to  be  submitted  to  the  Board.  Again, 
the  chttirmaa  of  the  committee  and  the  surveyor  are  invited  to 
see  the  Boani  Hitherto  it  has  always  been  ihe  chainnan  and 
the  clerk  of  the  council.  If  for  no  other  reason  than  the  recog- 
nition which  the  Eoad  Board  has  given  to  our  profession,  I  clabi 
that  for  this  it  should  receive  the  greatest  possible  assistance  at 
our  hands.  Mr.  Rnsh  Dixon  referred  to  what  he  described  as 
the  lai^  quantity  of  basalt  which  had  been  used  in  connection 
with  the  Sidoup  experiments,  and  thought  it  would  have  been 
much  more  instructive  if  certain  granites  had  been  used  aa  well. 
I  am  a&aid  Mr.  Dixon  at  the  time  of  his  inspections  did  not 
look  very  carefully  or  he  would  have  observed  that  many  kihds 
of  loadstones  were  beitlg  used.  Take  No.  6  section,  for  instance 
— durax.  Half  of  this  is  laid  with  Gtuemsey  granite  setts  and 
and  the  other  half  with  Leicester.  The  Flascom  section  ia  laid 
with  GaemBey  granite.  No.  12  is  laid  with  Penmaenmawr,  whilst 
No.  13  is  Penlee.  No.  14  is  Guernsey,  whilst  Nos.  15  and  16 
are  Penmaenmawr  and  Clee  Hill  respectively.  No.  19,  again,  is 
laid  with  Gnemsey  granite,  aa  is  also  No.  22.  Then  we  have 
several  sections  laid  with  tarred  macadam,  the  aggr^te  of  which 
is  blast-furnace  slag,  so  that  one  would  suppose  that  there  was 
sufficient  variety  to  satisfy  the  most  exacting  appetite.  In  all 
these  matters  we  allowed  the  contractoi-a  to  say  what  they  pre- 
ferred to  use.  My  friend  Mr.  Soorgie  chaf^  me  for  not  using 
Kentish  ragstone.  He  must  surely  have  overlooked  the  fact 
that  section  No.  8  is  laid  with  this  material  by  oue  of  the  con- 
tractors, who  is  snppl3ring  my  Council  with  a  large  proportion  of 
the  32,000  tons  of  the  same  stone  which  we  are  buying  in  the 
present  year  for  use  upon  th«  county  roads,  and  is  acting  as  the 
representative  of  his  colleagues  in  the  trade.  The  contrjctor  is 
laying  the  material  himself,  being  of  opinion  that  he  can  do  it 
better  than  I  can,  and  I  was  particularly  anxious  that  be  should 
have  a  try.  It  has  always  been  understood  that  at  stated  in- 
tervals an  authoritative  report  would  be  issued,  under  the 
auspices  of  the  Koad  Board,  and  which  report  would  be  availab'e 
to  the  members  of  this  Institution.    A  question  has  been  raised 


.y  Google 


136  nOAD   UAKEBB  AlTD  BOAD  USERS. 

US  to  the  cost  of  taF-macadam  in  the  south  of  England.  This 
is  80  obviously  governed  by  the  &eightage  which  is  upon  the 
material  that  it  is  quite  impossible  to  endeavour  to  make  any 
comparisons  of  cost  without  knowing  all  the  factors  which  go  to 
make  this  np.  Aa  to  the  cost  of  tar,  we  in  the  south  of  England 
have  a  grievanoe  against  the  gas  engineers,  and  I  say  this  ad- 
visedly. For  many  years,  when  I  was  in  the  Midlands  I  had 
the  honour  of  being  a  member  of  the  Midland  Associatioii  of 
Gas  Managers,  at  which  time  I  was  directly  interested  in  the 
manufacture  of  gae.  I  have  continued  to  keep  up  my  connec- 
tion with  the  Institution  of  Gas  Engineers  (of  which  I  am  a 
member),  and  in  all  sympathy  I  would  say  to  the  gas  engineers 
of  the  country  that  they  are  not  considering  their  best  interests 
in  imposing  the  last  farthing  upon  those  who  are  creating  the 
market  for  their  tar.  In  the  south  of  England  four  years  ago 
the  late  Sir  George  Livesey  sent  for  me  and  said,  "  You  may 
hare  as  much  tar  as  you  want  for  the  treatment  of  roods  at  a 
penny  per  gallon."  I  took  him  at  his  word,  and  bought  in  large 
quantities.  To-day  I  am  asked  threepence  per  gallon  for  the  same 
material.  That  I  am  not  alone  in  this  respect  is  proved  by  the 
fact  that  Mr.  Angell,  of  Beckenham,  says  that  a  year  or  two  ago 
he  could  obtain  tar  at  a  penny  per  gallon,  whilst  to-day  he  is 
being  charged  at  the  rate  of  threepence  or  throepence-halfpenuy. 
It  is  possible  now  to  buy  tar  in  the  Midlands  and  pay  long  car- 
riage upon  it  and  still  get  it  to  the  point  of  user  at  a  price  which 
compares  favourably  with  that  sought  to  be  charged  by  the 
London  companies.  During  the  present  year  I  have  been  the 
means  of  purchasing  about  one  million  gallons,  and  as  other 
neighbouring  counties  are  using  large  qoantities,  it  follows  that 
we  have  sensibly  improved  the  position  of  the  gas  companies, 
and  now  we  are  being  penalised  for  having  done  so.  I  warn  gas 
makers  that  we  shall  probably  leave  them  and  go  in  for  bitu- 
mens or  asphaltes.  Whilst  the  latter  may  be  more  costly  at 
first,  it  will  be  agreed  all  round  that  we  may  reasonably  expect 
more  efficiency  from  its  use  than  from  tar,  and,  if  we  once  leave 
the  gasworks,  in  all  probability  we  shall  never  return.  Kow  as 
to  the  efBciency  of  tar-painting.  That  the  use  of  tar  does  ma- 
terially prolong  the  life  of  ordinary  granite  roads  cannot  now  be 
gainsaid.  Primarily  it  was  undertaken  for  the  abatement  -of 
dust,  and,  whilst  it  still  continues  to  do  this  most  effectively, 
we  are  satisfied  that  maintenance  benefits.     In  the  retaining 
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urban  diatricts  ia  my  county  at  the  outset  v/e  paid  half  the  cost 
Then  we  paid  three-quarters,  and  now  the  whole  coat,  so  long  as 
the  latter  does  not  exceed  a  penny  per  yard  in  one  account  year, 
and  urban  surreyors  in  the  county  will  bear  me  out  that  I  do 
all  I  can  to  encourage  ita  uae  npon  every  main  road  in  the  urban 
districts.  Mr.  Hutt«Q  stated  that  he  had  been  able  practically 
[o  corner  the  tar  which  was  produced  in  hia  particular  neighbour- 
hood. Perhaps  he  will  kindly  toll  us  what  he  pays  for  the 
monopoly,  Mr,  Lacey,  of  Oswestry,  referred  to  the  laying  of 
tarred  Kentish  ragstone  macadam,  and  saggested  putting  on  a 
£ne  tarred  material  aa  a  sealing  surface.  I  may  inform  him 
that  the  aggregate  composing  our  ragstone  tarred  macadam  is 
from  l^inch  to  21-inch  cube,  this  being  laid  in  one  coat,  and 
befcve  it  is  quite  consolidated  the  surface  is  sprinkled  over  with 
a  fine  material  of  about  f-inch  gauge,  in  order  that  the  inter- 
stices should  be  filled  up.  The  two  coats  are  then  rolled  down 
together.  After  rolling,  we  leave  the  surfaoe  for  two  or  three 
weeks,  and  then  tar  paint,  gritting  with  granite  chippings.  We 
find  it  good  policy  to  tar  the  surface  before  the  tar  which  ia 
upon  the  ragstone  is  worn  off  by  the  action  of  the  wheels.  This 
procedure  to  some  may  appear  rather  extravagant,  but  in  prac- 
tice it  really  is  not  so.  Mr.  Grieves  referred  to  the  Koad  Board's 
requirements  in  relation  to  the  county  of  Surrey,  stating  that  he 
was  under  the  impression  that  the  Board  had  laid  down  a  hard 
and  fast  rule  as  to  what  material  should  be  used  as  the  aggre- 
gate for  tar-macadam  to  be  laid  in  that  county.  I  can  assure 
Mr,  Grieves  that  this  is  not  the  case.  The  Board  practically 
accepted  Mr.  Dryland's  su^estions.  Mr.  Stubbs  referred  to 
tar-maoadam  laid  on  a  principle  which  is  very  much  like  pitch 
grouting.  That  procedure  is  not  tar-macadam  as  generally 
understood,  although  the  results  may  be  very  much  the  sama 
It  is  no  novelty,  I  think,  to  find  that  tar-macadam  is  being  made 
with  all  sorts  of  stones  used  as  the  aggregate.  Glee  Hill  are 
now  supplying  their  material  so  prepared,  as  are  also  Penmaeu- 
mawr  and  several  of  the  Scotch  granite  quarries.  Mr.  Price, 
dealing  with  the  experimental  sections,  raised  the  important 
question  as  to  what  allowance  would  be  made  for  contraction 
and  consolidation  by  the  traffic  after  the  works  should  have 
been  completed.  This  has  been  carefully  thought  out,  and  the 
contractors  have  been  asked  to  state  the  period,  when  consoli- 
dation would  have  terminated.    In  the  opinion  of  some  it  is  six 
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months,  whilst  others  say  three  mouths.  Mr.  Harpnr  has  kiodly 
suggested  that  I  should  read  a  further  paper  to  the  Institution, 
giving  the  results  of  these  experiments.  Whilst  it  ia  always  a 
pleasure  to  meet  Mr.  Harpuys  wishes,  I  can  assure  him  that 
sncb  a  paper  will  be  quite  nnneoessary,  because  the  Koad  Board 
will  issue  a  report  upon  the  subject  which  will  be  available  to 
every  member  of  this  Institution.  WbUst  it  is  not  expected 
that  these,  or  any  other  experiments  will  give  conclusive  results, 
still  it  is  reasonable  to  hope  that,  with  a  known  traffic  and  under 
identical  conditions,  we  shall  be  able  to  arrive  at  a  practical 
conclusion,  which  we  can  never  hope  to  obtain  from  traders  who 
have  material  to  sell.  I  was  much  interested  to  hear  from 
Mr.  Frank  of  his  contrivance  for  driving  off  the  ammoniacal 
liquor  from  the  tar  and  which  he  claims  has  the  effect  of  freeing 
or  dehydrating  it.  I  do  not  think  Mr,  Frank  will  be  well  advised 
in  patenting  this  steam  coil,  because  a  similar  arrangement  has 
been  in  use  for  an  identical  purpose  for  many  years.  Unless 
you  work  with  superheated  steam,  and  keep  the  tar  in  contact 
with  the  heated  coil  for  a  considerable  time,  I  fear  it  will  be 
found  impossible  to  get  the  water  contents  down  to  say  1  per 
cent,  which  is  the  standard  that  the  manufacturers  of  the 
dehydrating  plants  are  now  aiming  at.  I  am  quite  sure  it  will 
pay  every  gas  and  municipal  engineer  to  make  an  arrai^ment 
for  dehydrating  the  tar  at  the  point  of  production,  viz.  the 
gasworks,  rather  than  that  the  tar  should  be  sent  from  the 
gasworks  to  the  distillery  and  back  again,  probably  to  the  same 
district,  after  dehydration  has  been  effected.  This  latter  course 
means  that  the  user  pays  two  railway  freights,  which  he  can  well 
avoid  and  which  would  more  than  justify  a  higher  price  being 
paid  to  the  gas  engineer  to  repay  an  outlay  incurred  upon  a 
dehydrating  plant.  I  have  been  fortunate  enough  to  make 
arrangements  at  some  of  the  gasworks  in  the  county  of  Kent, 
where  these  plants  are  now  in  evidence,  and  where  I  am  paying 
about  three  farthings  a  gallon  more  for  the  dehydrated  tar 
than  was  originally  charged  for  the  crude  article, 

Mb,  a.  Gladwell,  in  reply,  said :  Fortunately  for  myself  I 
have  escaped  any  severe  or  detailed  criticism  in  connection  with 
my  paper.  I  am  afraid  one  of  the  reasons  why  I  formulated  my 
papers  in  the  terms  I  did  was  to  escape  such  criticism.  I  was 
rather  struck  by  one  remark  of  Mr.  Parker  of  Hereford.  He  was 
speaking  of  the  various  classes  of  local  authorities,  and  I  should 
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say  for  the  first  time  in  Metory  he  placed  the  Eural  District 
GoancilB  first.  I  have  always  b^  accustomed  to  having  Rural 
District  Coancila  and  surveyors  named  after  every  one  else  has 
had  a  show.  Sut  I  have  always  flattered  myself  with  the  re- 
flection that  if  ever  you  view  a  State  procession  yon  see  the 
most  jqaportant  persons  come  last.  Mr.  Parker  also  made  a 
remark  about  the  water-tight  surface  of  roads ;  it  has  long  been 
my  view  that  the  water-tight  surface  of  a  road  virtually  increases 
the  value  of  the  foundation.  Mr.  Blair  has  referred  to  the  dis- 
tribution of  road  grants.  I  should  like  to  call  attention  to  the 
text  of  the  Eoada  Improvement  Act,  which  states  that  the  Eoad 
Soaid  are  empowered,  with  the  consent  of  the  Treasury,  to  make 
grants  to  all  highway  authorities.  Yet  the  Koad  Board,  in  the 
circular  they  have  issued,  give  it  out  that  they  are  prepared  to 
give  the  most  favourable  consideration  to  such  applications  as 
are  made  with  the  consent  and  support  of  County  Councils,  I 
say  without  hesitation,  and  I  have  held  that  view  ever  since  I 
read  it,  that  circular  is  absolutely  and  clearly  wrong  and  in- 
consistent with  the  spirit  of  the  Act  of  Parliament. 

Mr.  Ellison  :  I  thank  you  for  the  vote  of  thanks  you  have 
passed  to  me. 

On  Wednesday  the  Members  were  the  guests  of  the  Mayor  of 
West  Bromwich  at  a  luncheon  in  the  Town  Sail. 

On  Thursday  they  were  entertained  by  the  President,  and  the 
Memhers  of  the  West  BromvAch  Council  to  luncheon  in  the  Toten 
HaU.  In  the  evening  the  Annual  Institution  dinner  iww  held  in 
the  Town  Hall,  the  President  (Mr.  A.  D.  Greatorex)  in  the  chair. 

Friday  was  devoted  to  a  round  of  visits  to  various  Municipal 
Engineering  Works  in  the  town  and  adjacent  district.  The  Members 
visited  the  Oldbury  sewage  disposal  works.  In  the  afternoon  the 
Members  were  enterlained  to  tea  by  the  President  at  his  residence. 

On  Saturday  a  visit  was  made  to  the  works  of  Messrs.  Hick- 
man, ltd.,  at  Wolverhampton,  and  the  works  of  the  Tarmac 
Company.  Cd.  Hickman  entertained  the  Members  to  luncheon  in 
a  marguee. 
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MIDLAND  DISTRICT  MEETING. 

July  29,  IQU. 

Sdd  at  Sandsworth. 

A.  D.  GrfiEATOREx,  PRESIDENT,  in  the  Chair. 


The  members  assembled  at  tbe  CouDcil  House,  Handswotth, 
where  they  were  received  and  welcomed  by  CoDDciUor 
T.  H.  Berry,  J.P.,  ChairmaQ  of  the  Urban  District  Council. 

The  President,  on  behalf  of  the  members  of  the  Institution, 
thanked  the  Chairman  of  the  Council  for  the  kind  way  in  which 
he  had  welcomed  them  to  Handsworth. 

Mr.  H.  Bichardson  was  unanimously  re-elected  Honorary 
Secretary  for  the  Midland  District. 


HANDSWORTH:  A  FEW  HURRIED  NOTES. 

Bt  H.  KICHAEDSON,  A8S0C.M.IN8T.C.E.,  Member. 

Sdbvktor  to  the 

Ubban  District  Copncil  of  Handsworth. 

This  meeting  may  appear  somewhat  in  the  nature  of  an  ajiti> 
climax  after  tbe  very  successful  Annual  Meeting  held  at 
West  Bromwich  less  than  a  month  ago,  but  Handsworth 
being  thought  a  convenient  centre,  where  a  sufficient  number 
of  members  might  be  got  together,  in  order  to  pass  the 
resolutions  confirming  the  alterations  in  the  Constitution  of 
the  Institution,  a  District  Meeting  was  hurriedly  arranged. 

There  is  so  much  of  historic  interest  to  tbe  engineer  in 
Handsworth,  that  one's  greatest  difficulty  is  to  know  what  to 
omit  when  arranging  a  programme  to  fit  so  short  a  day. 
Although  the  history  of  Handsworth  during  the  last  thousand 
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years  is  very  interesting  to  the  antiquarian,  the  work  in  the 
latter  half  of  the  e^hteenth  century  of  the  great  engineers, 
Watt,  BoultoD,  and  Murdock,  would  be  more  interesting  to 
the  civil  engineer;  bnt  probably  of  equal  interest  to  the 
municipal  engineer  will  be  the  laat  score  of  years,  in  that  it 
has  seen  a  rural  suburb  rapidly  changed  into  a  town  of  70,000 
inhabitants,  some  of  the  years  seeing  a  thousand  new  houses 
occupied.  It  will  readUy  be  imagined  that  the  local  authority 
has  been  kept  active  by  the  rapid  growth  of  the  district 
The  Author  has  endeavoured  to  avoid  hampering  the  meeting 
with  descriptions  or  inspections  of  works  which,  although 
excellent  in  themselves,  are,  after  all,  very  similar  to  so  many 
others  which  have  been  described  or  shown  to  the  Institution 
from  time  to  time. 

It  may  or  may  not  interest  the  members  to  learn  that 
Eandsworth  possesses  every  municipal  requirement  and 
equipment,  bnt  a  recital  of  the  size  and  cost  of  the  various 
undertakings  could  hardly  afford  any  useful  instruction  to 
members  of  the  Institution.  Suffice  it  to  say,  that  we  have 
parks,  recreation  grounds,  libraries,  elementary,  technical,  and 
art  schools,  public  baths,  tramways,  electric  light  and  power 
station,  fire  stations,  refuse  destructor,  and  a  splendid  sewerage 
(separate)  system,  although  thirty-five  years  old. 

Instead  of  enlarging  upon  the  great  amount  of  money  spent 
on  public  works,  the  Author  would  point  out  that  so  much 
work  has  always  been  done  out  of  the  current  rates,  that  with 
a  rateable  value  of  298,922^.  the  total  indebtedness  of  the 
district  on  loon  account,  under  Sanitary  Acts,  is  only  157,534^, 

The  Author  -.wishes  in  this  paper  as  well  as  in  the 
{vogramme  of  inspections,  to  pass  lightly  over  the  works  or 
establishments  of  an  ordinary  nature,  which  probably  are  no 
better  than  can  be  seen  by  the  members  elsewhere,  and  would 
rather  devote  more  time  to  items  which  are  dissimilar  to  those 
met  with  at  nearly  all  our  meetings.  The  prc^ramme  and 
this  paper  are  therefore  mainly  devoted  to  three  points :  (1)  a 
few  traces  of  those  Handsworth  pioneers  of  engineering,  James 
Watt,  Matthew  Boulton,  and  William  Murdoch;  (2)  the 
electrically  driven  and  automatically  controlled  sewage 
pumping  station  at  Witton,  and  some  of  the  troubles 
experienced  with  the  ferro-concrete  underground  tanks; 
(3)  the  "  X^ther  Bead  "  experiments, 
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Watt,  Boulton,  amd  Muedoch. 

The  Author  would  not  attempt  in  a  short  paper  like  this 
to  give  even  a  slight  sketch  of  the  lives  or  the  work  of  the 
three  great  contemporary  engineers  who,  about  a  century  ago, 
lived  and  worked,  died  and  were  buried,  at  Handsworth. 
Every  member  of  the  Institution  must  be  perfectly  acquainted 
with  the  details  of  their  lives  from  Smiles'a  "Lives  of  the 
Engineers"  (vol  iv.)  :"BonltonandWatt,"  and  other  engineering 
histories ;  but  aa  it  is  possible  slill  to  see  their  dwellings,  some 
of  their  workplaces,  and  much  of  the  work  which  they  actually 
did,  the  Author  thinks  it  would  he  of  interest  to  engineers  of 
to-day  to  follow  up  what  traces  are  left. 

James  Watt's  residence  was  Heathfield  Hall,  now  occupied 
by  George  Tangye,  Esq.,  J.P.,  who  has  the  fine  and  interesting 
collection  of  tools,  machinery,  and  inventions,  as  well  as  many 
letters  and  personal  belongings  of  James  Watt. 

It  may  not  be  generally  known  that  James  Watt  invented 
the  letter-copying  press,  also  the  first  metallic  pen,  which, 
by  the  way,  was  fashioned  out  of  a  threepenny  bit. 

The  story  of  Soho  is  indeedja  classical  episode  in  the  world's 
industrial  history.  It  has  a  voluminous  literature  of  its  own, 
and  among  the  standard  works  on  the  subject  is  Dr.  Smiles's 
book,  mentioned  above. 

It  contains  a  number  of  interesting  woodcuts  illustrative 
of  "  Old  Handsworth,"  including  two  pictures  of  the  Waggon 
and  Horaes  Inn,  which  formerly  stood  on  the  spot  where  this 
meeting  is  now  being  held.  It  was  a  wayside  posting-house 
on  the  London  to  Holyhead  road,  and  in  its  great  kitchen 
foolish  Dick  Cartwright  gave  away  the  secret  of  James  Watt's 
new  rotary  engine. 

The  historic  Soho  Factory  was  demolished  in  1862,  but 
fragmentary  vestiges  of  its  foundation  are  to  be  seen  to  this 
day,  lying  between  South  Road  and  Hockley  Brook. 

Matthew  Boulton  lived  at  Soho  House,  which  at  that  time 
stood  on  a  very  pleasant  hUl  overlooking  the  valley  in  which 
his  works  and  mint  flourished.  This  house  has  in  recent  yeara 
been  used  as  a  {oivate  school  for  girls,  but  is  now  vacant. 

An  incident  in  connection  with  the  London  to  Holyhead  road 
may  be  interesting.  When  Telford  was  constructing  this  great 
national  coach  road  a  Inweuit  arose  oonceroing  the  portion  of  it 
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passing  through  Haadsworth.  In  1824,  Boulton's  son  brought 
an  action  against  the  Clerk  to  the  Trustees  of  the  Wednesbury 
and  BirmiDgham  Turnpike  Roads.  In  making  the  improved 
coach  road  Telford  had  raised  the  level  of  the  valley  at  Hockley 
Bridge,  the  present  boundary  between  Handsworth  and  Bir- 
mingham, by  6  feet,  and  lowered  the !  Soho  Hill  section  a 
further  7  feet  by  means  of  a  ontting.  It  was  complained  by 
Boulton,  whose  residence  stood  in  fifty  acres  of  land  on  the 
crest  of  the  hill,  that  the  levelling  had  interrupted  the  access  to 
his  pleasure  grounds,  and  permanently  injured  the  estate  as  pro- 
spective building  land.  Damages  were  laid  at  10,000^.  There 
were  produced  in  court  an  extraordinary  number  of  plans  and 
models  of  the  estate,  showing  its  landscape  features,  all  made 
quite  realistic  by  the  addition  of  numerous  figures  of  men,  and 
cattle,  and  TehicJes,  In  fact,  all  the  mechanical  resources  of  the 
famous  Soho  Factory  seem  to  have  been  called  into  requisition, 
till  the  opposing  counsel  ridiculed  the  whole  display  as  a  mere 
"  puppet  show."  Jonah  Eobins,  a  well-known  local  surveyor, 
said  that  the  "town  of  Birmingham  was  travelling  very  fast 
towards  Handsworth,"  and  this  estate  would  become  very 
valuable  building  laud.  The  parish  surveyor,  Kempson,  thought 
the  estimated  amount  of  the  damages  had  been  placed  too  low. 
The  defence  was  that  the  work  had  been  done  under  the  direc- 
tion  of  Mr.  Telford,  who  was  fuUy  authorised  under  the  Oeaeral 
Turnpike  Act  of  3  George  IV.  A  special  jury  had  no  hesita- 
tion in  finding  a  verdict  for  the  defendant,  the  work,  in  their 
opinion,  having  been  done  properly,  and  with  all  due  care. 

William  Murdoch  lived  at  a  pleasant  house  on  Sycamore 
Hill.  Fart  of  the  grounds  of  this  old  house  have  now  been 
taken  into  the  stabling  and  premises  l>elonf>ing  to  the  Council's 
Destructor  Works,  and  the  hill  surrounding  the  house  has 
been  dug  away  for  the  sake  of  its  fine  bed  of  gravel.  The 
house  is  now  in  a  dilapidated  condition,  and  will  probably  be 
demolished  before  long.  The  pulling  down  of  parts  of  the 
house  a  few  years  ^o  exploded  the  popular  idea  as  to  the 
silver  gas  pipes  which  Murdoch  was  supposed  to  have  used  in 
lighting  the  house,  as  they  were  found  only  to  be  made  of 
some  common  metal. 

The  well-known  story  about  Murdoch's  wooden  hat,  related 
in  Smiles's  "Lives  of  the  Engineers,"  is  said  by  Miss  Emily 
Murdoch  Walton,  a  great^randdanghter  of  the  inventor,  to  be 
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a  pure  fabrication.  The  conversation  between  Murdoch  and 
Boulton  OQ  the  snbject  is  qoite  imaginary.  Dr.  Smiles  was 
correctly  informed  tiiat  William  Murdoch  did  turn  a  wooden 
hat  as  a  specimen  of  his  skill,  but  the  tale  as  generally  related 
he  thought  too  good  to  alter— and  everybody  now  believes  the 
anecdote  or  prefers  not  to  disbelieve  it. 

For  much  of  the  above  history  the  Author  is  indebted  to 
his  friend  Mr.  F.  W.  Hackwood's  "  Handsworth,  Old  and  New." 


WiTTON  Sewage  Pumping  Station. 

At  the  east  end  of  Handsworth  is  a  low-lying  area  of  about 
300  acres  of  land  which  is  situated  below  the  level  of  the 
Handsworth  Sewerage  system,  and  consequently  has  always 
drained  into  the  river  Tame.  Occupying  about  one-third  of 
this  low-lying  area  is  sitoated  one  of  the  lai^est  manufocturing 
concerns  in  the  country,  viz,  the  works  of  Messrs,  Kynoch,  Ltd., 
where  prindpally  ammunition  is  manufactured,  but  there  are 
other  departments  for  the  manufacture  of  such  varied  articles 
as  bicycles,  soap,  candles,  and  gas  engines ;  also  a  lai^e  iron- 
foundry,  and  printing  and  bookbinding  works. 

The  Holdford  Bend  site,  containing  1547  square  yards,  was 
purchased  for  a  pumping  station,  and  in  1898  a  scheme  was 
prepared  which  provided  for  brick  storage  tanks  and  pumps 
driven  by  gas  engines.  The  estimated  cost  was  6318/.,  but  as 
it  was  found  to  be  inadequate  a  scheme  was  in  1900  prepared 
by  the  Anthor  which  provided  for  the  construction  of  the  tanks 
in  concrete  and  brickwork  with  a  backing  of  asphalte  sheeting, 
the  thickness  of  the  walls  at  the  base  being  7  feet  and  batter^ 
to  5  feet  thick  at  the  top,  the  floor  being  4  feet  thick, 
strengthened  with  expanded  steeL 

The  dead  weight  of  the  structure,  including  machinery  and 
buildings,  was  calculated  to  be  more  than  twice  the  upward 
pressure  of  the  subsoil  water,  without  taking  into  account  the 
value  of  skin  friction  between  the  outer  face  of  the  walls  and 
the  surrounding  earth. 

Alternative  schemes  were  prepared  for  draining  the  area  by 
B  gravitation  sewer  to  pass  through  the  District  of  Erdington  to 
the  outfall  works  at  Saltley,  and  to  be  constructed  jointly  by 
Handsworth  and  Erdington,  at  a  total  cost  of  13,000/.,  also 
for  a  gravitation  sewer  to  be  laid  by  Handsworth  alone.    The 
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available  fell  being  only  7  feet  6  inches  in  a  length  of  one  and 
two-thirds  mile,  and  the  gradients  1  in  868  for  two-thirds  of  the 
distanoe,  and  1  in  245(i  for  the  remainder.  The  estimated  cost 
of  the  latter  scheme  waa  14,537/.,  inclading  subsidiary  sewers, 
but  exclusive  of  wayleaves. 

Eventually  negotiations  for  the  joint  sewer  fell  through,  and 
the  Council  called  in  Mr.  J.  T.  Eayra,  M.In8t.C.E.,  to  report 
upon  the  other  schemes.  Mr.  Eayrs  recommended  that  the 
pumping  scheme  should  be  adopted,  and  snggested  that  the 
tanks  might  be  constructed  in  Heanehique  ferro-concrete, 
which  suggestion  was  accepted. 

Before  the  scheme  was  prepared,  gaugiogs  had  been  taken 
of  the  quantity  of  sewage  coming  from  Messrs.  Kynoch'a  works 
daring  25  days  aud  nights  in  dry  weather.  The  quantity 
averaged  10,131  gallons  per  hour  from  7  a.m.  to  7  p.m.,  and 
6581  gallons  per  hour  from  7  p.m.  to  7  a.m.,  or  a  total  average 
flow  of  200,544  gallons  per  day. 

The  only  other  buildings  on  the  Witton  area  were  130 
dwelling  houses,  and  the  quantity  of  sewage  from  these  was 
about  19,500  gallons  per  day,  or  leas  than  9  per  cent,  of  the 
total  flow;  but  assuming  the  whole  area  will  eventually  be 
covered  with  small  houses,  the  total  dry-weather  flow  of  sewage 
to  be  pumped  will  be  620,000  gallons  per  day  or  69  cubic  feet 
a  minute,  which,  multiplied  six  times  according  to  the  Local 
Government  Board  requirements,  m^es  the  maximum  flow  of 
sewage  to  be  dealt  with  3,720,000  gallons  =  16,607  tons  per 
day,  or  413  cubic  feet  per  minute. 

The  sewage  irom  Messrs.  Kynoch's  Works  is  at  present 
greatly  in  excess  of  the  sewage  from  houses,  and  from  tests 
which  have  been  made  the  sewage  is  proved  to  be  very  acid  in 
character,  containing  a  solution  of  sulphate  of  copper  and  dilute 
sulphuric  acid  from  the  metal  pickling  process.  Aa  it  is 
absolutely  essential  that  no  acid  waste  of  any  kind  shall  come 
in  contact  with  the  pumps,  Messrs.  Kynoch,  Ltd.,  proposed  to 
treat  the  sewage  in  a  copper  recovery  plant,  which  would  send 
it  in  a  neutral  condition  to  the  pumping  station. 

The  quantity  of  sewage  entering  the  works  is  meaaiired  in 
the  gauging  chamber ;  it  is  then  screened,  paaaes  into  the 
stor^e  tanks  and  thence  to  the  pump  well,  from  which  it  is 
raised  by  the  pumps  and  forced  through  an  18-inch  cast-iron 
rifling  main  up  Witton  Boad  to  the  main  sewer  in  Aston  Lane, 
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The  storage  tanks  are  coostrncted  in  duplicate;  tbey  are 
20  feet  deep,  and  have  a  total  capacity  up  to  the  inlet  level 
of  264,342  gaUona,  being  about  an  average  day's  diy-weatber 
flow. 

The  tanks  are  ventilated  by  a  Webb's  patent  sewer  gas 
extractor  and  fume  cremator,  which  also  serves  to  light  up  the 
outside  premises,  and  there  is  an  air  space  of  12  feet  above  t}ie 
maximum  quantity  of  the  sewage  allowed  in  the  tanks. 

Fuming  Machinen/. — Before  describing  the  pumping 
machinery  in  detail,  a  few  notes  of  the  duties  the  station  is 
designed  to  perform  will  bo  useful. 

The  station  is  intended  to  be  entirely  automatic,  and  althoi^h 
one  man  is  engaged,  who  lives  on  the  premises  as  caretaker,  his 
presence  is  not  required  so  long  as  everything  is  normal,  except 
part  time  for  cleaning  the  machinery. 

Owing  to  the  intermittent  flow  of  the  sewage,  the  pumps  were 
arranged  to  start  and  stop  automatically,  being  controlled  by 
floats  in  the  pump  well.  In  case  of  anything  going  wrong 
with  the  pumps,  failure  of  current,  or  sudden  storms  overloading 
the  station,  an  alarm  bell  is  rung  in  the  a4joinJng  house,  which 
calls  the  caretaker,  who  can  start  the  motors  by  hand,  or,  if 
necessary,  communicate  with  the  generating  station  by  telephone. 

The  pumps  are  controlled  by  the  switchboard  clock,  and  are 
for  convenience  cut  out  of  action  during  the  "  peak  "  load  on  the 
generating  station.  Pumps,  motors,  switchboard,  etc.,  are  all  in 
duplicate.  The  pumps  of  the  centrifugal  type,  made  by  Messrs. 
Taugyes,  Limited,  of  Bii'mingham,  are  each  capable  of  raising 
3,844,800  gallons  per  day,  or  427  cubic  feet  of  sewage  per 
minute.     The  total  lift  is  23  feet. 

Any  deficiency  of  water  in  the  pumps,  brought  about  by 
evaporation  or  leakage,  is  made  up  by  the  admission  of  water 
from  the  water  main  to  the  pumpa  by  means  of  a  ball  valve 
controlling  apparatus,  ao  that  the  pumps  are  always  kept  fully 
chained  and  ready  for  work. 

Each  pump  is  connected  directly  by  floating  coupling  to  one 
open  type  motor  of  50  B.H.P.  to  work  with  460  volta  continaoua 
current  running  at  460  revolutions  per  minute.  Continuous 
lubrication  is  effected  by  means  of  special  pattern  oil  rings. 

The  motive  power  is  supplied  by  the  Council's  Electric 
Generating  Station,  which  is  about  two  and  a  half  miles  &om 
the  pumping  station. 
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The  buildinge  &re  mode  sufBcieiitly  large  to  accommodate 
additional  plant  if  reqoiied. 

SWITCHBOABD  AND  AUTOMATIC   StAHTINQ  QeAIL 

The  letters  in  this  description  refer  to  the  accompanying 
diagram. 

As  it  was  most  desirable  that  the  motors  should  be  switched 
on  gradually  and  off  sharply,  the  rise  and  fall  of  a  float  cord 
was  not  considered  a  suitable  motion  to  apply  to  both  operations, 
and  therefore  what  is  here  called  the  "  water  engine "  was 
designed  to  perform  these  operations. 

The  automatic  gear  is  dependent  upon  floats  in  the  pump 
well  and  a  water  engine  (A).  When  the  sewage  in  the  tank 
rises,  a  float  cock  (B)  is  opened  by  the  movement  of  the  float, 
and  admits  water  from  the  supply  main  to  the  ram  of  the  water 
engine  (A) ;  aa  the  piston  rises  it  slowly  switches  on  the 
current  by  ^moving  the  starting  lever  (C)  of  the  motor,  by 
means  of  a  chain.  The  admission  of  water  to  the  ram  is 
further  controlled  by  an  electrical  magnet  (D)  actuating  a 
safety  cook  (E),  by  means  of  which  the  bye-pass  (F)  carries 
the  water  to  the  waste  tray  (G) ;  this  comes  into  operation  in 
case  of  an  overload  or  if  the  supply  of  electric  current  is 
cut  off. 

The  float  cock  consists  of  a  grooved  wheel  (H)  around  which 
the  wire  cord  from  the  float  passes,  and  is  continaed  to  a  counter 
weight.  When  the  wheel  is  revolved  by  the  float  spin  engages 
with  the  weighted  arm  (J)  and  slowly  raises  it  until  it  is  past 
the  vertical ;  the  arm  then  falls,  and  in  its  travel  opens  a  water 
supply  valve  by  means  of  a  cam  (K.),  admits  water  to  the  ram 
of  the  water  engine  (A)  and  starts  the  motor.  Aa  the  sewage  is 
pumped  out  of  the  tanks  the  float  falls  and  rotates  the  grooved 
whe^  in  the  opposite  direction,  and  the  weighted  arm  falls  over 
and  closes  the  water  supply  valve.  The  load  is  not  taken  ofT  the 
motors  gradually,  bat  when  the  ram  gets  to  the  end  of  its  stroke 
it  presses  a  button  which  instantaneously  cuts  off  the  electrio 
current.  The  safety  cock  (£)  is  under  normal  conditions 
closed,  but  if  the  magnet  (D)  becomes  demagnetised  a  weight 
iallfl  and  closes  the  valve  on  the  pressure  water  supply  pipe  to 
the  ram,  opens  the  safety  cock,  and  the  water  is  bye-paased  to 
the  waste  tray  (G). 
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The  motor  starter  (L)  is  of  the  standard  pattern,  in  a  cast- 
iron  case,  with  two  electro-magnets,  one  of  virhi6h  acts  on  the 
safety  cock  magnet  (D)  in  case  of  overload.  (M)  is  the  main 
switch,  (N  and  N)  the  main  fuses,  and  (0)  the  field  for  regu- 
lating the  speed  of  the  motors. 

If  the  water  engine  should  fail  the  motor  starter  can  be 
worked  by  hand  by  the  lever  (C). 

As  the  pumping,  except  in  case  of  emergency,  is  not  bound 
to  be  done  at  any  particular  part  of  the  day,  a  clock  switch  (P) 
ia  provided  on  the  switchboard,  containing  a  switch  connected 
to  the  magnet  of  the  safety  cock.  This  was  adopted  bo  that  the 
pumps  should  not  oome  into  action  during  the  "  peak  "  load  on 
the  Oenerating  Station.  At  thia  time  the  switch  is  closed,  and 
the  magnet  (D)  of  the  safety  cock  (£)  releases  its  armature  and 
shuts  off  the  motors. 

Should  the  storage  tanks  be  insufScient  to  hold  any  ab- 
normal flow  during  the  "peak  time,"  the  cut-out  arrangement 
is  over-ridden  by  a  high-level  float  which  hrit^  the  pumps 
into  action  again  before  the  sewage  reaches  the  level  of  the 
emergency  overflow  from  the  tanks. 

This  overflow  is  quite  adequate  to  prevent  all  risk  of 
flooding  at  the  station. 

The  automatic  gear  on  the  switchboard  performs  the  fol- 
lowing duties : — 

(1)  When  the  sewage  has  accumulated  to  a  flxed  height  in 
the  tanks  the  first  pump  commences  to  pump  it  out. 

(2)  When  the  sewage  is  pumped  out  the  pump  stops. 

(3)  If  the  iirst  pump  is  not  able  to  cope  with  the  sewage 
quickly  enough  the  second  pump  is  automatically  started. 

(4)  If  an  excessive  load  ocours  on  either  pump  that  pump 
stops. 

(5)  If  the  pressure  of  electric  current  fails  both  switches 
return  to  the  *'  off"  position. 

(6)  During  the  hours  of  "  peak  "  load  on  the  Generating 
Station  the  pumps  are  stopped. 

(7)  In  case  of  great  emergency,  the  cut-out  during  "  peak  " 
time  is  over-ridden,  and  the  pumps  start  irrespective  of  time, 

(8)  If  the  automatic  gear  fails  to  act,  or  if  an  overload  stops 
the  pumps,  a  bell  is  rung  in  the  caretaker's  house,  and  he  can 
start  the  motors  by  hand. 
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Cost  of  Wobks. 

£     ■.  d. 

storage  Tanki 8437  17  9 

Rising  Hain,  Sevoti ISOS    5  6 

BnUdiDgf  1280  11  1 

Pamping  Haohinerj 9Ti  11  5 

Snndrj  itenu 669    7  S 

Total    ..        ..  £7755  16  2 

Uhdbbqbouhd  Storage  Tanks  m  FEBRO-CoNCRBTa. 

Like  the  doctor's  "iatereating  case,"  perhaps  one  of  the 
most  interesting  features  from  the  eogineer's  point  of  view  in 
conneotioa  with  the  ferro-conciete  tanks  was  their  behaviont 
when  they  were  subjected  to  the  pressure  of  the  subsoil  water. 

The  excavations  for  the  tanks  were  sunk  in  very  wet  soft 
sand-stone,  the  site  being  only  150  yards  from  the  river,  and 
on  nearly  the  same  level.  The  subsoil,  five  feet  down  from  the 
roof  of  the  tanks,  was  principally  made-ground  and  clear  of 
water,  but  below  that  level  to  the  bottom  of  the  tanks  occurs 
a  soft  sand  rock  which  is  full  of  water.  This  was  of  course 
drained  to  a  sump,  and  pumped  away  during  the  whole  time 
the  tanks  were  in  course  of  construction  and  when  the  work 
was  complete,  the  shuttering  was  withdrawn,  and  the  working 
space  all  round  the  tanks  filled  in,  the  subsoil  water  pumps 
were  stopped  and  the  water  outside  the  tanks  allowed  to  resume 
its  normal  level. 

It  was  known  that  the  dead  weight  of  the  tanks  themselves, 
except  a  small  portion  upon  which  the  engine  houae  is  built, 
would  be  insufficient  to  maintain  their  stability  against  the 
upward  pressure  of  the  subsoil  water,  and  the  designers  of  the 
tanks  adopted  means  for  anchoring  them  down.  If  the  diagram 
is  referred  to,  it  will  be  seen  that  the  floor  of  the  tanks  is 
extended  outwards  to  make  a  projecting  sill  all  round,  18  inches 
beyond  the  outer  face  of  the  walls.  This  should  have  bad  the 
effect  of  anchoring  down  the  tanks  and  enabling  them  to  resist 
the  upward  pressure  of  the  subsoil  water  which  stands  at  a 
height  of  16  feet  above  the  floor  of  the  tanks.  As  the  subsoil 
water  began  to  attain  its  normal  level  it  was  found  to  be  lifting 
the  tanks  at  the  end  furthest  from  the  engine  house,  and  as  the 
water  increased  in  height  so  the  tanks  came  further  out  of 
the  ground.    The  maximum  displacement  was  6^  inches.    The 
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subsoil  water  pumps  were  at  once  re-started  and  the  water 
level  lowered,  water  being  at  the  same  time  admitted  into  the 
tanks  so  that  the  levels  inside. and  outside  were  soon  equal, 
the  result  being  that  the  tanks  went  back  into  position  with 
practically  no  damage  done  to  the  tanks  and  none  whatever 
to  the  engine  house,  the  only  serious  fracture  being  where  the 
inlet  pipes  passed  through  the  walla  of  the  tanks.  Apparently 
the  reason  why  the  anchor  or  sill  was  ineffective  was  because 
it  was  covered  only  with  the  filled-in  material  around  the  tanks, 
which  compressed  as  they  rose.  This  was  afterwards  remedied 
by  filling  the  trench  all  round  the  tanks  with  concrete  as 
shown  on  the  diagram. 

This  is  rather  an  interesting  point  to  engineers,  because 
constructions  of  this  character  in  brick  or  ordinary  concrete^ 
the  walU  and  floors  of  which  would  probably  average  5  to 
6  feet  thick  and  would  generally  be  heavier  than  the  water 
which  they  displace,  would  require  no  special  means  to  keep 
them  in  position  when  once  constructed,  but  with  ferro-concrete 
construction,  which  is  comparatively  of  such  a  light  nature 
special  means  must  be  provided  for  anchoring  them  down  in 
water-logged  ground,  or  they  would  be  liable  to  float  like  a  ship. 
The  strains  were  severe  and  complex  to  which  these  tanks 
were  subjected  by  the  pressure  of  water  when  being  held  down 
by  the  weight  of  the  engine  house  over  a  very  small  area  at 
one  end,  and  also  by  the  lai^e  east-iron  pipes  which  were  built 
into  the  wall  at  the  other  end. 

In  the  Author's  opinion  it  is  a  tribute  to  the  value  of  ferro- 
concrete construction  that,  in  spite  of  the  extraordinary  strains 
to  which  it  was  subjected,  the  whole  of  the  work  settled  back 
into  position  as  a  monolithic  conatraction  with  practically  no 
damage  done. 

"Eroughitb"  ok  "Leathers  Eoads." 

Macadam  road  builders  have  hitherto  striven  to  obtain  a 
road  hard,  rigid  and  unyielding,  to  induce  the  stones  to  lie 
still  in  their  beds  and  at  the  same  time  to  reduce  attrition  and 
dust  which  naturally  go  together. 

Although  very  hard  roads  have  their  drawbacks,  such  aa 
giving  less  grip  for  rubber  tyres,  being  bad  for  horses,  and  noisy, 
the  proposal  to  give  a  macadam  road  a  certain  amount  of 
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"cnsMon"  may  be  regarded  as  heterodox,  yet  this  can  be 
attained  without  getting  either  attritioa  or  a  cracked  surface. 

In  oonjunctioa  with  ISi.  Sam  Brough,  a  leather  merchant 
of  Handsworth,  the  Anthor  has  during  the  last  year  or  bo  been 
experimenting  in  the  uae  of  waste  leather  for  the  purpose  of 
roadmaking.  The  material  is  known  as  "  Eroughite,"  and  is  a 
mixture  of  certain  proportions  of  scrap  leather  with  any  good 
stone  or  slag  after  treatment  with  tar  and  bitumen,  the  propor- 
tions being  varied  according  to  the  class  of  trafHc  to  be  carried. 

A  length  of  "  Brongbite "  was  laid  at  the  rear  of  the 
Council  House  a  year  ago  and  shows  practically  no  s^ns  of 
wear.  The  traffic  over  it  includes  all  the  Council's  horses  and 
carts,  fire  engines,  and  tradesmen's  vehicles.  Another  length  is 
now  being  laid  in  Stafford  Boad  adjoining  the  Public  Works 
Depdt,  which  the  members  will  have  an  opportunity  of  seeing. 

Id  addition  to  its  durability  and  freedom  from  dust,  the 
great  value  of  the  material  lies  iu  its  resilience,  which  greatly 
reduces  the  noise,  especially  from  heavy  vehicles,  and  is  much 
more  comfortable  for  horses,  affording  them  a  good  foothold  and 
much  less  "jar"  to  the  feet  and  legs :  it  also  affords  a  good 
grip  to  rubber  tyres. 

The  cost  is  no  more  than  that  of  any  good  bituminous 
macadam,  being  in  this  district  2s.  to  2a.  3d  per  st^uare  yard  for 
3>^-inch  coat  laid  on  existing  foundation. 


King  Edwabd'b  Gkahuab  School  fob  Gibls. 

This  school  is  erected  on  the  site  in  Bose  Hill  Eood,  by  the 
Governors  of  the  Schools  of  E.ing  Edward  the  Sixth  in 
Birmingham. 

It  is  built  in  brickwork,  with  atone  facings,  in  Classical 
style  of  architecture,  and  will  accommodate  450  girls.  There 
is  a  gymnasium  in  the  basement,  on  the  ground  floor  is 
situated  an  Assembly  Hall  100  feet  by  44  feet,  and  40  feet 
h^h,  cookery  room  55  feet  by  24  feet,  dining-room  42  feet  by 
25  feet,  library  47  feet  by  29  feet,  mistresses'  room  32  feet  by 
25  feet,  9  classrooms,  etc.  On  the  first  floor  is  situated  the 
upper  part  of  Assembly  Hall,  10  classrooms,  art  rooms,  lecture 
room,  chemical  and  physics  laboratories,  needlework  and 
sewing-room,  dark  room  for  photography,  storeroom,  hospital,  etc. 
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The  estim&ted  oost  of  the  aohool,  exclusive  of  the  site,  ia 
45,000^. 

Hobo  Hill  Boad  extenflioD,  authorised  by  the  Handaworth 
Urban  District  Council  Act,  1911,  will  provide  direct  access  to 
these  schools  from  the  junction  of  Soho  Boad  with  Villa  Eoad. 

Arrangements  can  be  made  for  members  to  inspect  any  of 
Uie  following  public  works,  which  are  not  included  in  the 
programme,  any  time  before  or  after  the  meeting : — 
Pdbuc  Baths,  including  Tnrkish,  Buasian,  swimming  baths, 
etc.,  were  erected  in  1907,  and  cost  24,500/.    The  water  ia 
raised  by  an  electrically  driven  pump  from  a  borehole  500 
feet  deep,  yielding   12,000  gallons  of  water    per  hour. 
Firat-claas  swimming  bath  100  feet  by  35  feet. 
Electric  Light  and  Power  Stahoh,  erected  in  1905,  at  a 
cost  of  74,000/.,  including  27,000/.  for  mains  and  swvices. 
The  undertaking  was  designed  by  Sir  Alexander  B.  W. 
Kennedy  and  his  partner. 
Refuse  Desthuctoh,  containing  8  cells,  erected  in  1898,  cost 
7813/.      This  has  since  been    remodelled.      The  depfit 
buildings  cost  3530/. 

Stables  and  loose  boxes  for  24  horses,  workshops  and 
cart-sheds,  erected  in  1901,  cost  11,798/. 

Disinfecting  station,  erected  in  1901,  cost  702/. 
Public  Wobks  Depot  amd  Stables,  for  14  horaes,  erected  in 
1877.    Branch  depdt  and  stables  for  4  horses  at  Birchfields, 
erected  in  1906. 
FiBE  Brigade  Station,  erected  in  1899,  coat  2223/.,  including 
accommodation  for  ambulance  van  and  3    fire  engines, 
loose  boxes,  workshop,  and  recreation  room. 
Technical  and    Abt  Schools,    with    lai^e  lecture  theatre, 
engineering,  metallurgical,  and  chemical  laboratories,  wood- 
working rooms,   and  lai^e   well-equipped   lecture   rooms, 
erected  in  1897,  cost  14,980/. 
New  Council's   Elehentart  Schools,  erected  at  a  cost  of 
sums  varying  from  14,000/.  to  28,380/.,  built  on  the  most 
np-to-date  lines,  and  containing  every  modem  requiremenL 
There  are  special  science,  handicraft,  and  domestic  depart- 
ments attached  to  three  of  the  schools,  which  are  quite 
exceptional  in  a  scheme  of  elementary  educatioD. 
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Ths  Cable  Trauwat  Dsp&t  now  out  of  use,  but  still  containing 
the  large  vinding  ei^ine  and  a  latber  ingenious  arrange- 
ment for  taking  the  "  slack  "  out  of  the  cable. 


Sdpplementaby  Notes. 

Wilton  Sewage  Pumping  Station. — Pmnping  was  done  on 
297  days  during  the  year  1910-11,  and  aren^ed  25'7  minutes ; 
the  actual  quantity  of  sewage  pumped,  averaged  68,200  gallons 
per  day  on  each  of  these  days. 

The  electric  ourreut  used  during  the  year  was  5176  units, 
being  an  average  of  17'4  units  per  day  on  which  pumping  was 
done.    Each  unit  raised  3920  gallons  of  sewage. 

Pressure  of  currant  at  power  station,  460  volts.  Fressnro  of 
current  at  pumping  station  averages  435  volts.  Distance,  about 
2^  miles. 

AviLiBu  OF  CocT  or  Fdhfois  Yur  1910-11  ns  1000  Gallons 
(Lirr,  23  Febt). 

Fiwonnent  0-37(1  per  1000  gklloiia 

For  Iftbonr,  nwtertoli,  repain,  and  retMwab  ..     I'OSd.  do, 

ToUl  <XMt     1-45(1.  p«r  1000  gMooa 

Level  of  overflow  from  tanks,  301-75  above  ordnance  datum  ; 
normal  rivet  level,  297-82  ditto ;  high  flood  level,  300-32  ditto ; 
highest  recorded  flood  level,  30272  ditto ;  ground  level  of  pump- 
ing station,  305-00  ditto. 

The  floats  in  the  sewage  tanks  which  actuate  the  automatic 
gear  on  the  pnmpa  are  made  of  artificial  stone. 

Weight  of  load  on  top  of  tanks  ia  174  tons. 

Approximate  cost  per  cubic  foot  of  reinforced  tanks,  lOd, ; 
engine  house.  Is.  Sd. ;  stores,  S^d. 

The  Local  Government  Soard  granted  a  loan  for  the  rein- 
forced concrete  work  for  a  term  of  fifteen  years,  and  a  loan  for 
the  remainder  of  the  work  for  a  term  of  th^ty  years. 

Broughite  or  Leathern  Roads. — Proportions  of  materials  used 
for  coating  a  measured  area  of  58  square  yards  of  road,  3  inches 
thick :  4  tons  of  1^-inch  Leicester  granite,  5  cwt.  of  leath^,  42 
gallons  of  distilled  tar.  The  proportion  is  therefore  1  ton  of 
broken  stone,  1^  cwt  of  leather,  10^  gallons  of  distilled  tar. 

Handsworth  Cenutery, 

Zeveretts  Estate, — Seventy  acres  of  land  purchased  at  a  cost 
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of  300i.  per  acre.  Forty  acres  drained.  Thirty-five  acres  laid 
out  (excluding  Approach  Boad).  Chapel,  5500/.  ;  lodge,  5451. ; 
service  buildings,  ^41/.;  plant  house,  150/. ;  public  oonveniencea, 
82/. ;  aubaoil  drainage  (40  acres),  4470^ ;  foul  water  drains  and 
sewage  disposal  works,  385/. ;  road  and  path  making,  4500/. ; 
landscape  gardening,  1086/. ;  Oxhill  Koad  entrance  gates,  273/. 

DISCUSSION. 

Mr.  S.  S.  Platt  :  It  was  a  happy  idea  to  give  ua  the  details 
with  reference  to  the  connection  of  the  early  engineers,  Watt, 
Boulton,  and  Murdoch,  with  this  district.  The  work  which 
appeals  to  me  particularly  is  the  sewage  pumping  station.  It 
is  certainly  a  clever  piece  of  work,  and  judging  from  the  descrip- 
tion the  automatic  arrangement  for  starting  and  stopping  the 
pumps  is  well  worked  out.  I  have  pleasure  in  moving  a  hearty 
vote  of  thanks  to  Mr.  liichardson  for  bis  paper. 

Mr.  E.  J.  Thomas  :  I  have  very  great  pleasure  in  seconding 
the  vote  of  thanks  to  Mr.  Eicbard^on  for  his  paper.  We  are 
told  "  there  is  nothing  like  leather,"  and  it  may  be  applicable 
to  roads  as  weU.  I  would  like  to  know  the  proportion  of  leather 
waste  used,  and  the  cost.  I  do  not  quite  follow  the  2s.  and 
2s.  5d.  per  square  yard ;  I  presume  that  is  the  gross  cost  If 
Mr.  EichardsoD  would  odd  to  the  paper  the  increased  cost  due 
to  tho  introduction  of  the  leather  and  the  proportion  of  leather 
in  the  aggregate  it  will  be  of  interest. 

Mb.  E.  H.  Cr0hf  :  I  should  like  to  ask  whether  there  is 
any  charge  made  to  Messrs.  Kynoch  for  treating  their  sewage, 
seeing  there  is  such  a  large  amount  as  200,000  gallons  a  day, 
and  also  the  kind  of  gauge  used  for  ganging  the  quantity.  Mr. 
Thomas  has  asked  a  question  about  the  leather  road.  We  have 
a  lot  of  leather  scraps  brought  down  from  the  boot  manufae- 
tuiers'  works  as  waste.  I  have  thought  if  these  scraps  could  be 
used  in  road  manufacture  they  would  be  very  useful.  Perhaps 
Mr.  Kichardson  will  kindly  give  ua  a  description  of  the  method 
of  manufacture  of  this  type  of  road. 

Mtu  S.  S.  Platt  :  Would  Mr.  Bichardson  kindly  amplify 
the  paper  with  regard  to  the  pumping.  The  cost  per  thousand 
gallons  ?  The  lift  is  23  feet,  is  it  not  7  Where  do  you  obtain 
the  current  from  ?  Do  you  generate  it  yourselves  at  your  own 
electric  station  ? 
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Me.  W.  0.  Thoep  :  I  should  like  to  ask  whether  the  eewage 
tanks  at  the  Witton  pumpiag  statioo  were  constructed  under  a 
loan  from  the  Local  Govemnient  Board  or  under  the  powers  of 
an  Act  of  Parliament.  When  we  constmoted  some  tanks  six 
years  ago  at  Malvern  we  had  a  discussion  whether  ferro-concrete 
was  suitable  for  sewt^e  disposal.  Where  there  are  acids  in  the 
sewi^e  they  are  apt  to  destroy  the  surface  of  the  concrete.  The 
danger  is,  therefore,  that  these  acids  in  the  sewage  in  this  par- 
ticular case  may  disint^rate  the  concrete  and  injure  the  walls 
of  &e  tanks.  I  notice  Messrs.  Kynoch's  sewage  is  very  acid, 
and  that  they  propose  to  deal  with  it,  but  it  is  not  stated 
whether  they  have  carried  out  their  intention  ?  If  the  acids 
disintegrate  the  walls  there  is  a  danger  of  injury  to  the  reinforce- 
ment I  would  like  to  know  whether  the  Local  Government 
Board  raised  that  point  at  all ! 

The  Frbsidknt  :  I  will  put  the  vote  of  thanks  proposed  and 
seconded  to  Mr.  Eichordson  for  his  paper.  I  think  it  is  only 
right  to  say  that  this  district  meeting  would  have  been  much 
more  largely  attended  if  it  had  been  held  at  a  different  time  of 
the  year.  We  have  always  had  large  meetings  in  the  Midland 
district ;  but  this  has  been  a  hurried  meeting,  called  at  short 
notice,  to  complete  the  business  of  the  Annual  Meeting  by 
confirming  the  resolutions  to  amend  the  Articles  of  Associa- 
tion. 

Ms.  H.  BiCHABDSOti,  in  reply :  Mr.  Thomas,  in  referring  to 
the  leathern  roads,  asked  about  the  proportion  of  leather  used. 
I  shall  be  very  pleased  to  incorporate  that  in  the  paper.  With 
regard  to  the  doctor's  "interesting  case,"  I  have  several  medical 
friends  who  discuss  various  matters  connected  with  their  own 
profession,  and  it  always  appears  that  to  them  the  most  in- 
teresting thing  in  the  world  is  a  case  which  is  going  wrong  or  is 
about  at  its  worst ;  and  where  the  mere  layman  woufd  think  the 
patient  might  be,  in  engineering  parlance,  thrown  on  the  scrap- 
heap,  the  doctor  begins  to  find  additional  interest  in  the  case. 
It  was  from  that  point  of  view  the  words  were  used.  It  would 
be  more  interesting  to  see  a  thing  which  had  not  acted  in  the 
■way  that  was  expected,  than  to  show  you  what  has  been  done 
as  well  elsewhere.  That  is  the  case  wiUi  the  ferro-concrete  con- 
struction at  Witton,  which  did  not  act  as  it  ought  to  have  done. 
It  Is  interesting  to  see  what  has  happened,  and  how  it  occurred. 
With  regard  to  Kynoch's  sewage,  we  do  charge  Kynoohs  very 
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heavily  for  dealiDg  with  their  sewage ;  but  they  pay  it  in  their 
rates  along  with  the  other  ratepayers  of  the  district.  They 
have  not  oompleted  their  sewerage  yet  Their  works  oover 
100  acres,  and  it  is  a  big  thing  to  turn  over  their  drains  from 
the  river  to  the  pumping  station.  Consequently  we  are  not  yet 
getting  the  whole  of  their  sewage,  and  the  pumping  station  is 
only  doing  a  very  small  amount  of  work  as  compared  with 
wlmt  it  will  have  to  do.  We  shall  he  able  to  show  you  this 
afternoon  how  it  does  work ;  but  I  cannot  give  you  any  conclu- 
sive figures  as  to  cost,  because  we  are  not  working  at  full  load. 
In  reply  to  Mr.  Thorp,  the  tanks  were  built  out  of  a  loan,  and 
I  shall  be  pleased  to  add  a  few  figures  with  regard  to  the  pump* 
ing  station  which  I  have  not  given  in  the  paper,  because  I  have 
treated  it  from  this  point  of  view — things  which  went  wrong  and 
bow  we  cured  them.  If  the  members  wish  it  I  shall  be  pleased  to 
give  all  the  particulars  as  to  loan  and  cost  of  construction.  The 
Local  Government  Board  granted  a  loan  for  fifteen  years  for  the 
Hennabique  work,  and  thirty  years  for  the  remaining  cost.  For 
energy  we  pay  2d.  per  unit  for  the  first  200  units  per  quarter 
and  Ijid.  per  unit  for  the  rest.  This  is  the  ordinary  charge  to 
power  consumers  in  the  district,  the  charge  for  lighting  being 
id.  per  unit  The  cost  of  pumping  on  the  small  scale  we  have 
been  working  is  0'37(2.  per  thousand  gallons  for  current  and 
I'OSd.  for  labour,  material,  and  repairs,  a  total  of  I'iSd.  per 
thousand  gallons.  For  each  foot  of  sewage  in  tank  B  the  capacity 
is  1882  cubic  feet,  which  is  equal  to  11,762^  gallons.  As 
to  the  quantity  o£  scrap  leather  obtainable  for  road  making,  I 
am  informed  by  the  gentleman  interested  in  this  that  he  can 
get  40,000  tons  from  one  town,  and  there  is  plenty  to  be  got 
from  other  places. 

The  members  then  proceeded  in  motor  ears,  generouslif  provided 

hy  local  gentlemen,  to  vi»it  the  new  girW  schools  of  the  Kiiig 
Edward's  foundation,  the  electrically-driven  pumping  station  for 
dealing  with  the  sewage  of  Messrs,  Kynoch's  works,  the  ffands- 
wort/i  Cemetery,  and  Messrs.  Tangye's  Cornwall  worlds,  where 
they  were  entertained  to  tea,  and  suhsequently  inspected  the  Walt 
Museum. 
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SPECIAL  GENERAL  MEETING. 

July  29,  1911. 

Held  in  the  Council  House,  Eandsworth. 

A,  D.  Greatorkx,  M.IN8T.C.E.,  President,  in  the  Chair. 


TnE  Fbesident  :  I  am  very  pleased  to  iDform  you  we  have  the 
namber  of  members  present,  as  required  by  law,  to  cairy  out  our 
Special  Meeting  to  confirm  the  resolutions  passed  at  the  Special 
General  Meeting  of  the  InstituUon  held  at  West  Bromwich  on 
July  5.  I  will  call  upon  the  Secretary  to  read  the  notice 
convening  the  meetii^. 

Mr.  T.  Cole,  Secretary,  then  read  the  notice  convening  the 


The  President  :  I  will  move  the  first  resolution — 

"(1)  That  the  memorandum  of  association  be  altered  as 
specified  in  the  print  annexed  to  the  notice  of  the  meeting  of 
the  5th  July,  1911."  " 

Mr.  Stubbs  :  I  have  very  great  pleasure  in  seconding 
that. 

The  resolution  was  then  carried  unanimously. 

The  President  :  Kow  I  beg  to  move— 

"  (2)  That  the  articles  of  association  be  altered  as  specified 
in  the  said  print,  except  that  Article  22  shall  be  as  follows : — 

"  (22)  If  within  thirty  minutes  after  the  time  fixed  for  holding 
the  meeting  a  quorum  is  not  present,  no  meeting  shall  be  held 

*  The  piopoKd  kltentioiu  weie  duly  aet  forth  in  tUe  notice  conTening  the 
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and  all  matters  which  might,  if  a  quorum  had  been  present, 
otberwiae  have  been  done  at  a  general  meeting  (other  than  a 
special  meeting)  may  forthwith  be  done  on  behalf  of  the  meeting 
by  the  ConndL" 

Mr.  CrAMHAOB :  I  have  pleasure  in  seconding  that. 

The  resolution  was  carried  unanimously. 

A  hearty  vote  of  thanks  was  accorded  to  the  Chairman  of 
the  Handsworth  District  Council  for  the  use  of  the  council 
chamber. 
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EASTERN  DISTRICT  MEETING. 

September  23,  191L 

Reid  at  Oidea  Park,  Sasex. 

A.  C  Greatosex,  M.IMBT.C.E.,  Prebident,  in  the  Chair. 


Mh.  E.  a.  MacBeaie  was  unanimoualy  re-elected  Honorary 
Secretary  for  the  Eastern  District. 

Special  Qeneral  Meeting, 

The  Kotice  conveiiiag  the  Meeting  having  been  read,  the 
following  lesolntions  were  passed  unanimously : — 

(1)  That  the  Memorandum  of  Association  be  altered  as 
specified  in  the  annexed  print.* 

(2)  That  the  Articles  of  Association  be  altered  as  specified 
in  the  annexed  print." 

(3)  That  the  necessary  application  be  made  to  the  Court  for 
the  confirmation  of  the  alterations  specified  in  Hesolution  1. 

The  Members  then  proceeded  to  inspect  the  housing  exhibition 
at  Sidea  Park.  Several  types  of  houses,  erected  at  a  cost  of  either 
375/.  or  500/.,  ivere  on  exftibition,  and  were  inspected  with  mvch 
interest. 

■  The  pn^oMd  kltentiODt  wen  daly  let  forth  In  ths  notice  eonTeJung  the 
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SOUTH  WESTERN  DISTRICT. 

September  30, 19II. 

Bdd  in  the  Urban  District  Council  OJices,  Paignton. 

A.  D,  Ghbatorkx,  MJnst.C.E.,  PREsromrr,  in  the  Chair. 


Db,  Collier,  Deputy  Chairman  of  the  Urban  District  Council, 
welcomed  the  Members  to  Faignton.  r 

The  President  thanked  Dr.  Collier  on  behalf  of  the  Insti- 
tution, for  the  hearty  welcome  given  to  the  Members. 

Mb.  T,  Moulding,  Honorary  District  Secretary,  read  the 
Minutes  of  the  Torquay  Meeting,  which  were  confirmed. 

Mr.  Moulding  was  uaanimously  re-elected  Honorary 
Distriot  Secretary. 


MUNICIPAL  WORKS  AT  PAIGNTON. 

By  C.  OWEN  BAINE8,  Member, 

SUBVEYOB  TO  THB  USBAN  DISTRICT  CoUNCIL,  PATONTOW. 

Thb  history  of  Paignton  is  being  dealt  with  separately,  hence 
the  Author  will  pass  straight  on  to  describe  the  works  carried 
out  by  and  under  the  Council  during  the  past  seven  years.    . 

As  this  is  the  first  time  the  Institution  has  officially  visited 
Paignton,  the  Author  has  great  pleasure  in  giving  all  the 
members  present  a  very  hearty  welcome,  and  tmsts  that  by 
the  time  the  day  is  over  all  will  have  fully  benefited  by  their 
visit. 
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Fabes  ahd  Plbabubb  Qboundb. 

Vidoria  Parle. — The  Victoria  Park  was  acquired  some  years 
ago  from  various  owners,  chiefly  the  Dendy  Estate.  It  con- 
siated  more  or  less  of  salt  marsh,  with  numerous  fresh-water 
streams  running  across  it  at  all  angles,  the  chief  source  of  these 
being  Fa^ton  well. 

The  land  was  raised,  planted  out,  streams  diverted,  ponds 
formed  with  stone  revettements,  and  so  arranged  that  fresh 
water  continually  passes  through.  Various  species  of  wDdfowl, 
Bwans  and  other  water  birds  are  safely  reared  in  considerable 
numbers.  The  plants  and  trees  include  the  Micro  carpa, 
euonymuB,  eschalonia  (white  and  crimson),  flowering  bays, 
box.  New  Zealand  flax  (golden  and  variegated),  white  lilac, 
Japanese  shrubs  of  various  kinds,  pampas  grass,  kmae,  dras- 
cenas  and  other  palms,  etc.,  all  thrive  luxuriantly.  There  are 
about  15  acres  in  all. 

Queen's  'Park. — This  land  was  acquired  under  special  Act 
of  Parliament  in  1898,  and  is  about  7  acres  in  extent,  being 
used  in  the  summer  tot  tennis,  croquet,  bowls,  cricket  and 
various  fetes,  archery  tournaments,  and  in  the  winter  for  foot- 
ball and  hockey.  So  great  is  the  demand  for  this  park  that 
both  winter  and  summer  use  make  it  very  expensive,  and, 
indeed,  difficult  to  keep  the  turf  in  passable  condition.  The 
land  was  originally  mote  or  less  salt  marsh,  and  has  been 
gradually  reclaimed  from  year  to  year  ever  since.  Personally, 
the  Author  wishes  it  was  a  yard  above  the  present  level,  but 
financial  considerations  were  in  the  way.  Charges  are  of 
course  made  to  the  various  players  and  clubs  who  use  the 
ground. 

Cost  of  land,  50001. 

COTitjenienccfi.— Two  sets  of  conveniences  have  been  erected 
and  in  use  for  the  last  two  years,  the  larger  one  on  the  sea  front 
adjoining  the  main  shelter.  The  sanitary  fittings,  tiling,  and 
appliances  are  of  the  very  best,  and  were  supplied  by  Merars. 
W.  C.  Farrer,  Ltd.,  Birmingham.  There  are  twelve  urinal  stalls, 
four  w.-c.'b  and  two  lavatory  basins  in  the  men's  section,  and 
foot  w.-c's  o£  special  design,  and  two  lavatory  basing  in  the 
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ladies*  seotion.  The  woodwork  Is  of  best  Baimah  teak,  and  the 
loof ,  Helliwell'B  patent  glazing.  It  is  lighted  hy  electricity,  and 
provision  is  made  for  an  electric  exhaust  fan.  The  desire  has 
been  to  obtain  brightness  and  light  into  these  places  on  the 
groonda  of  health. 

Ea^h  w.-o.  pan  is  connected  with  the  drains  by  means  of  a 
braBB  nnion  and  pnttj  joint,  bo  that  in  case  of  a  blockage  the 
pan  may  be  readily  detached. 

The  divisions  are  of  I-inch  Sicilian  white  marble,  and  fit  into 
the  teak  etude  resting  on  bronze  sockets  and  supports  which  are 
dowelled  into  the  concrete  under  the  tiled  floor.  Three  more 
on  similar  lines  are  proposed  to  be  erected  during  the  next  few 
months.  The  income  is  already  sufficient  to  pay  sinking  fond 
and  interest  on  the  lOOOI.  expended. 

Tbauways. 

These  have  been  coimtructcd  by  a  local  company  mider 
powers  obtained  by  Act  of  Parhament  by  arrangement  with  the 
Gooncil,  linking  us  up  with  Torquay.  The  overhead  or  trolley 
system  has  been  adopted  with  very  satisfactory  rcBultB,  the 
work  being  only  commenced  at  the  end  of  April  last  and  com- 
pleted by  the  first  week  in  July,  when  the  first  tram  came 
through,  the  work  in  our  district  occupying  only  nine  weeks 
and  two  days. 

The  total  exp^iditure  estimated  for  these  works,  including 
the  conversion  from  the  t)olter  system  to  the  overhead  system 
in  Torquay,  was  60,0001. 

Important  widenings  have  taken  place  at  various  places 
en  TOiUe,  and  a  new  trunk  road,  2000  feet  long  by  42  feet  wide, 
has  been  constructed,  along  which  the  tramway  track  has  been 
laid.  1000  feet  was  done  by  Mr,  Paris  Singer  at  his  own  cost, 
besides  giving  the  necessary  land,  and  the  remaining  1000  feet 
by  the  Council,  Mr.  Singer  again  giving  most  of  the  land  required. 
The  gentleman  mentioned  is  laying  out  an  extensive  estate, 
and  will  be  spending  something  Uke  20,0001.  during  the  next  five 
or  six  yeaiB  on  roads  and  other  improvements. 

The  track  is  double,  and  has  crossovers  at  various  points ; 
gradients  are  not  severe,  the  sharpest  being  1  in  13.  The 
UAiroweBt  curve  has  a  radios  of  86  feet  at  Eyde  Boad  comer. 
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Grbbn  and  Fohbshorb. 
The  whole  of  the  Sea  front,  green  and  foreshore  between  the 
BedcIifCe  Hotel  and  the  club  belonge  to  the  Counoil,  having 
been  given  to  the  town  by  the  Fletcher  Trusteea  and  others; 
besides  other  portions  along  the  frontage  of  the  coast  line 
traversed  by  the  district. 

Bathinq  Tents  and  Chaibs. 

Bathing  tents  are  owned  and  run  by  the  Council  under  the 
supervision  of  the  writer's  department,  also  the  chairs  for 
visitors  using  the  beach  and  green.  The  moderate  charge  of 
21.  10s.,  including  tent,  rent  of  site,  &e.,  is  made  per  tent  for 
the  season.  Mixed  bathing  proceeds  from  these  tents.  Last 
year  the  chairs  repaid  the  whole  of  the  capital  expended  upon 
them,  besides  working  expenses. 

South  of  tbe  pier  is  left  for  bathing  machines  and  general 
use.  No  amusements  are  allowed  there.  A  nominal  charge 
of  2s.  Gd.  per  machine  is  made  for  the  season  upon  the  company 
which  owns  them,  and  no  advertisements  are  placed  thereon 
oi  therein. 

Stbebts. 

The  streets  and  public  roads  comprise  80  miles,  and  are  all 
macadamised.  About  40  miles  of  these  may  be  regarded  as 
nrban  or  town  roads,  and  the  remainder  are  typically  Devon* 
shire  lanes,  being  clothed  at  the  sides  with  all  varieties  of 
verdure,  such  as  bluebells,  primroses,  foxgloves,  wild  iris,  and 
innumerable  ferns  of  all  kinds.  These  lanes  require  a  great 
deal  of  attention,  notwithstanding  their  rural  character. 
They  are  subject  to  frequent  and  considerable  damage  by 
storms  owing  to  the  sharp  gradients  usually  found. 

Tarorakix  Boad. 
A  section  of  the  Marine  Drive,  800  yards  in  length,  has  been 
)aid  with  Targranix,  as  a  matrix  with  our  local  hmestone ;  it 
is  now  in  its  fifth  year  of  existence,  and  has  only  just  lately  had 
a  few  shillings  spent  m  repairs  since  it  was  laid,  notwithstanding 
the  fact  that  during  the  late  autumns  and  early  springs  waves 
break. over  and  on  to  it,    The  cost  of  laying  this  was  Is.  S^, 
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per  super,  yard,  incladiDg  a  good  deal  of  ballast,  which  was 
nsed  to  form  the  camber  of  roadway.  The  surface  Ib  dod* 
slippery  and  imperrions  to  moiBtore,  and  its  present  appearance 
and  condition  speaks  for  itself.  The  price  could  have  been 
considerably  lessened  had  a  larger  area  been  treated. 

Quarries. 

The  Council  owns  its  own  quarries,  one  at  Goodrington 
and  the  other  at  Yalberton  (within  the  district),  from  which 
10,000  tons  of  stone  are  annually  obtained  in  the  shape  of 
macadam,  kerb,  ohaimel,  &c.  The  greater  quantity  of  macadam 
is  hand  broken,  and  the  remainder  is  broliea  h'f  means  of 
Baxter  machines.  " 

In  addition  to  the  above,  quantities  varying  from  1000  to 
1500  tons  of  Trusham  granite  have  been  used  in  certain  years. 
This  stone  is  extremely  hard  and  eminently  suitable  for  use  on 
the  main  roads  where  heavy  and  frequent  motor  traffic  is  the 
rule.  It  forms  a  good  surface,  is  restful  in  colour,  and  when 
once  set  does  not  readily  become  loose. 

Tab  Sprayino. 

Three  years  ago  the  Conncil  purchased  a  tar-spraying 
machine  of  the  Lewellins  &  James'  type.  We  use  crude  tar 
from  the  local  gasworks,  mixed  in  certain  proportions  with 
distilled  tar  from  Harvoys,  of  Plymouth.  The  proportions 
vary  between  1  to  8  and  1  to  6,  according  to  the  quaUty  and  con- 
sistency of  the  crude  tar.  General  weather  cftpditions  also 
have  an  influence.  The  cost  per  super  yard  is  about  |d,, 
sometimes  more,  according  to  distance  from  depdts.  On 
occasion  we  have  done  it  at  a  trifle  less  than  this. 

The  sand  is  nsnaUy  put  on  after  about  three  hours  have 
elapsed,  and  is  obtained  from  the  Biver  Dart.  But  there  are 
occasions  when  the  exigencies  of  traffic  require  immediate 
spreading  of  the  sand,  and  vehicles  to  use  the  roadway. 

Tar  spraying  is  much  appreciated,  for  not  only  is  the  dust 
nuisance  mitigated,  but  noise  from  trafSc  is  immensely  reduced, 
and  yet,  agam,  far  less  damage  is  caused  to  the  macadam  by 
attrition  and  weather  variations. 

In  a  day's  work  we  usually  dispose  of  from  about  460  to 
7S0  gallons  of  tar,  and  sand  the  tarred  area  as  well.    The 
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hot  ammoniacal  liquor  oi  water  is  sprayed  out  as  a  weed* 
killer  where  required.  The  tar  adheres  to  the  limeBtone  very 
well,  much  better  than  other  claBses,  such  aa  granite.  It  is 
absolutely  essential  for  successful  tar  spraying  to  have  a  good 
and  dry  surface,  clean  and  free  from  dirt  of  every  kind.  The 
load  should  be  swept  over  and  over  again  with  tho  horse 
broom,  and  a  man  should  follow  even  then  to  clear  off  anything 
of  an  adhesive  nature.  Qear,  dry,  and  warm  weather  is  usually 
chosen  for  this  work. 

Our  experience  proves  that  only  distilled  tar  gives  best 
lesolts,  as  An  bejeen  in  the  town  ;  some  of  the  roads  have  not 
been  touch^  again  since  April  last. 

Other  expedients  have  been  resorted  to  in  order  to  mitigate 
the  dust  nuisance  with  varying  degrees  of  success.  Chloride 
of  calcium  proved  very  efficient,  but  the  cost  of  delivery  here 
was  too  much, 

Cbhbtbrt. 

The  cemetery  comprises  about  5  acres,  and  contains  chapels 
and  caretaker's  loi^.  It  was  purchased  about  thirty-three 
years  ago.  The  loan  now  having  been  paid  oS,  the  establish- 
ment  charges  are  considerably  reduced. 

Allotubnts. 
The  Council  rent  from  landowners  three  sets  of  allotments; 
one  at  St.  Michael's,  the  second  at  Colley  End,  and  the  third 
at  Preston— Sfotal  area  about  10  acres.  They  are  readily 
taken  up  whenever  a  vacancy  occurs,  being  fairly  central  in 
those  parts  of  the  urban  area  mentioned. 

LlQHTINO. 

The  town  is  lighted  both  by  incandescent  gas  and  electricity. 
The  gasworks  belong  to  a  private  company,  whose  charge  ia 
Ss.  2d.  per  1000  cubic  feet.  The  electricity  works  are  also  in 
the  hands  of  a  company  whose  Order  is  leased  from  the  Council 
for  a  term  of  years,  the  lighting  charge  per  unit  being  Sd. 

The  gas  company  have  recently,  by  agreement  with  the 
Council,  agreed  to  take  over  the  whole  of  the  356  gas  lamps, 
including  lighting,  extinguishing,  cleaning,  maintenance  of 
lanterns  and  burners,  providing  new  Sugg's  patent  "  Windsor  " 

Goool 


166  XUNICIPAL  WOHKB  AT  PAIGNTON. 

Ituitems  and  Kero  buxnere,  at  an  annual  charge  of  21.  16e.  lor 
No.  4  bomer  and  21.  6s.  for  No.  2  burner.  The  new  lanterns 
and  bomera  become  the  absolute  property  of  the  Council 
hnmediately  they  are  fixed.  The  term  covered  by  the  agree- 
ment ia  five  years,  and  the  length  of  time  each  burner  is  con- 
tracted to  bum  is  1500  hours  per  annum.  All-night  lights  are 
charged  as  two  lamps. 

There  are  fourteen  arO  lights  of  1010  candle-power  each; 
at  an  annual  charge  of  111.  lOi.  for  1500  hours  per  annum. 
This  includes  the  capital  cost  of  standards,  service,  current; 
hghting  and  extinguishing,  cleaning  and  general  maintenance. 
Besides  these  there  are  three  incandescent  street  lamps  lighted 
by  60  candle-power  Osram  lamps. 

By  making  the  above  arrangements,  the  Council  have 
secured  efficient  lighting  of  the  town.  A.  spirit  of  competitive 
emulation  naturally  exists  between  the  two  systems,  which 
leaves  very  little  room  for  invidious  comparisons. 

8lGWEBA<3B. 

The  system  is  on  the  combined  principle,  and  is  in  effect 
practically  a  conservancy  system,  having  storm  overflow  weirs 
into  the  harbour  and  beyond.  There  are,  however,  exceptions 
in  one  or  two  oases  where  separate  stopm-water  conduits  have 
been  provided.  This  is  becoming  increasingly  necessary 
owing  to  the  growth  of  the  town  in  all  directions.  Very 
numerous  sewer  extensions  and  constructions  have  been  made 
during  the  past  few  years. 

Sewbb  Outfall. 
The  end  of  the  outfall  is  nearly  1000  feet  beyond  the  outer 
wall  of  the  harbour,  and  discharging  well  into  the  tideway. 
This  was  seriously  damaged  a  few  years  since  by  a  violent 
storm,  the  pipes  being  carried  away.  The  work  was,  however, 
reconstructed  and  extended  100  feet  further  out  to  sea  under  the 
writer's  direction,  who  used  the  diving  dress  and  inspected  the 
work  under  the  sea.    All  was  carried  out  by  direct  labour. 

Befusb  Disposal. 
The  collection  is  carried  out  by  the  men  and  horses  of  the 
Council,  the  central  parts  of  the  town  being  usually  cleared 
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before  6  o'clock  in  the  monung.  Until  a  year  ago  the  refuse 
■was  received  by  the  fanners,  bat  o^riog  to  the  development 
of  the  town  the  cost  of  carting  became  mmeoeBsarily  ezpeusiTe; 
to  say  nothing  of  the  nuisance  Hkely  to  be  oanaed  to  inhabitants 
who  happened  to  hve  near  the  fields  being  treated. 

An  agreement  was  therefore  conclnded  with  the  Electric 
Light  and  Power  Company,  under  the  Ejlectric  Lighting  Order; 
leased  from  the  CouncO,  to  construct  a  refuse  destructor  and 
ondertake  the  destroying  of  refase.  A  destractor  was  therefore 
erected  of  the  "  Sterling  "  back-feed  type,  by  Messrs.  Hnghes 
4;  Btujling,  of  Arundel  Street,  London,  W.O.  The  reenltB  bo 
far  have  been  very  satisfactory,  and  the  plant  and  tests  are 
described  as  follows. 

Dbbtbuotor. 

This  plant  was  erected  daring  1909  for  the  Paignton  Electric 
Light  and  Power  Company,  Limited,  and  is  the  most  recent 
destractor  installation  at  a  seaside  and  health  resort.  Unlike 
moat  modem  destmctors,  it  was  designed  and  erected  with  the 
sole  object  of  disposing  of  the  refnse  of  Paignton  in  a  final  and 
sanitary  manner,  and  the  production  therefrom  of  a  hard  and 
innocuous  clinker,  so  far  as  the  character  of  the  refase 
permitted. 

The  destmctor  furnace,  which  has  a  grate  area  of  about 
25  sq.  feet,  is  arranged  with  divided  ashpits.  The  gases  have 
a  sideway  motion  over  the  grate  into  the  combastion  chamber; 
thenee  taming  at  right  angles  into  the  central  flue  of  a  small 
Cornish  boiler  10  feet  by  5  feet  diameter.  This  boiler  is  erected 
upon  saddles,  without  brick  setting,  the  gases  simply  passing 
through  the  centre  flue.  The  method  of  charging  adopted  ia 
back  shovel  feed,  an  inclined  roadway  being  provided  which 
rises  to  a  height  of  about  5  feet  above  the  firing  level ;  the 
hunker  is  constmcted  of  concrete,  having  a  suitable  shovelliog 
sill,  so  arranged  as  to  be  very  convenient  for  the  quick  charging 
of  the  famace  with  the  minimum  of  labour. 

Forced  draught  is  provided  by  means  of  powerfol  improved 
silent  steam  jet  blowers,  drawing  their  supply  of  air  through 
a  steel  air  duct,  coupled  to  a  regenerator  of  special  design; 
with  vertical  tubes  fixed  at  the  back  of  the  boiler.  The  whole 
of  the  air  for  the  forced  draught  is  in  this  manner  drawn  from 
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within  the  destractor  building.  After  passing  throQgh  the 
regenerator,  the  gases  traverse  a  dost  pit  and  pass  to  the 
chimnej,  wbioh  is  75  feet  in  height  and  constrtioted  of  brick. 

The  contract  included  the  complete  plant,  bnilduigs, 
chimney,  approaches,  drainage  and  water  supply,  and  for  the 
whole  being  carried  out  and  the  plant  put  to  work  within 
four  months. 

This  small  destructor  furnace  when  tested  upon  completion; 
exceeded  the  guarantees  very  considerably,  and  is  capable  of 
burning  over  18  tons  of  refuse  per  day  of  twenty-four  hours, 
raising  at  the  same  time  a  great  deal  more  Bteam  than  is 
necessaTy  for  the  purposes  of  the  works.  The  refuse  bnmed 
at  this  plant  is  supplied  by  the  Council  to  the  Electric  Light 
and  Power  Company,  and  the  whole  of  the  clinker  produced 
is  taken  by  the  Council  from  the  company,  the  Council  paying 
to  the  company  one  shilling  per  ton  for  the  burning  of  the 
refuse,  and  one  shilling  per  ton  for  the  clinker  produced,  the 
proportion  of  clinker  to  refuse  being  about  26  per  cent. 

plant  in  use One  cell  "Sterling"  back-feed  type 

with  divided    luhpit,  steam  jet 
blower  forced  draught  sin^e-paaa 
Cornish  boiler  10  ft.  by  5  ft.  suction 
t}rpe  r^enerator. 
Nett  w^ht  of  lefuM  burned        ...    8  toDs  4  owts.  1  qr. 
Test  commenced  with  a  clean  &re  ...     11.60  &.£□. 
Teat  fioiahed  with  a  clean  flre        ...     10.2S  p.m. 

Duration  of  test        10  hours  35  miuutea. 

Capacity  of  plant  per  twentjr-fouz 

hours  IS  tuna  16  owta. 

Befuao   burned  per  squara  foot  of 

grate  area  per  hour  TO  Iba. 

ATorage  boiler  presanre  throughout 

tort Mlbs. 

Blowing-oft  prMBure  of  boiler        ...     M  Ibe. 
Maximum  forced  draught  pressure  in 

uhpit        2  in.  {water  gauge). 

Temperature     test    in     oombustion 
chamber,  taken  at  7.46  p.m.  double 
IS-IBgange  oopper  cable  melted  in    6  minutes. 
Similar  test,  taken  at  8.0  p.m.  melted 

in 1  minute. 

Temperature  in  corabuation  chamber, 

adduced  from  above         At  least  2000  deg.  Fahr. 

Notes. — The  boiler  had  to  be  blown  down  at  least  once  an  hour  throu{^- 
out  the  test,  in  order  to  keep  the  presaure  within  limits.  Material  burned 
throughout  the  teet  was  ordinary  quality  nnsavoned  aahbin  refuse.  The 
or  conditions  were  fine  and  dry. 
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Besult  of  Test  as  compared  with  gtiarantees  given. — The 
guarantee  given  was  "  the  burning  of  12  tons  of  domestic  and 
trade  refuse,  to  a  liatd  and  innoouous  clinker  in  twenty^foni 
hours."  The  excess  obtained  therefore  over  the  gnarantee,  as 
set  forth  in  the  above  figures,  was  no  less  than  52  per  cent.  A 
further  guarantee  was  given  that  there  should  be  no  nuisance 
from  the  burning  of  the  refuse.  Throughout  the  day  careful 
observation  was  made  as  to  the  fames  emitted  from  the 
chimney  shaft.  There  waa  almost  an  entire  absence  of  smoke 
of  any  kind.  There  was  also  no  smell  or  other  cause  of  nuisance 
about  the  works.  With  reference  to  the  clinker,  this  was 
throughout  the  test  of  hard  and  good  quality. 


Beceki  WoitES. 

That  the  Paignton  Council  is  a  tboronghly  progressive 
body  will  be  recognised  when  it  is  made  clear  that  during  the 
last  seven  years  the  following  have  been  carried  out : — 

(1)  Moorland  water  scheme,  cost  111,0001. 

(2)  Water  distribution,  13,0001. 

(3)  Sewer  extensions,  outfall  and  other  improvements, 
10,000(. 

(4)  Conversion  of  flat  flame,  to  incandescent  gas,  burners 
for  street  lighting  by  contract. 

(5)  Installation  of  electric  light  and  destructor  works  by 
contract  and  agreement. 

(6)  Acquiring  of  land  for  pleasure  grounds. 

(7)  Construction  of  electric  tramways. 

(8)  Kew  sets  of  public  conveniences  of  the  most  modem 
type,  and  others  in  contemplation. 

The  above  works  have  necessitated  three  Acts  of  Parliament 
and  one  Provisional  Order,  while  a  further  Act  of  Parliament 
was  obtained  by  the  Great  Western  Bailway  for  doubling  their 
line  between  here  and  Torqnay,  involving  the  erection  of  new 
bridges,  road  diversion,  removal  of  the  Livermead  tunnel,  etc. 
This  work  is  nearing  completion.  With  regard  to  the  tram- 
ways, this  work  may  be  commenced  at  any  time  now.  Boad 
improvements  are  in  progress  chiefly  for  this  purpose. 

To  refer,  in  conclusion,  to  the  new  trunk  road,  this  is  to  be 
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lighted  hy  dectricity,  also  the  adjoining  roads  on  Mr.  Singer's 
land  now  under  process  of  development. 

Oar  time  is  necessarily  very  short  for  the  reading  and 
discussion  of  papers  having  regard  to  the  length  of  onr  pro- 
gramme, hence  the  Author  has  not  described  in  deep  detail  the 
various  points  and  difficnlties  which  naturally  arose  in  carrying 
oat  the  works  entrusted  to  his  department,  bat  he  will  be  most 
pleased  to  answer  fully  any  questions  put. 
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Bt  J.  C.  HAWKINS,  Absoo.M-Inbt.O.E.,  A.M.I.Mboh.E.; 
Watbb  Engikbbb,  Paignton. 

Ihb  area  of  the  parish  of  Paignton  is  6812  acies,  aboat  one- 
halt  of  which  is  below  the  200  feet  level,  and  the  other  hait 
between  200  and  600  feet  above  Ordnance  datum. 

The  population  in  1881  was  4700,  in  1891  it  was  6788,  m 
1901  it  had  risen  to  8400,  whilst  in  1911  the  increase  was 
82  per  cent.,  making  the  popnlation  11,250. 

The  parish,  being  a  very  large  one,  only  carries  at  the  present 
time  about  two  persons  per  acre,  making  the  distribution  of 
water  somewhat  eostlj,  whilst  the  various  new  building  estates 
are  being  developed. 

The  following  description  and  account  of  the  water  tmder- 
taking  will  serve  to  show  that  the  phenomenal  growth  of 
Paignton  during  the  last  decade  was  only  rendered  possible 
by  the  loog-aighted  policy  of  the  Local  Authority,  and  the 
present  Council,  realising  the  wisdom  of  the  policy,  and  believing 
in  the  natural  attractiveness  of  the  town,  continue  to  provide 
for  the  future  Paignton. 

The  first  Act  of  Parhament  for  waterworks  purposes  at 
Paignton  was  obtained  by  the  Paignton  Waterworks  Company 
in  1863,  and  they  continued  to  manage  the  water  undertaking 
until  the  year  1888,  when  the  Local  Authority  purchased  all 
their  righ^  in  the  supply. 

The  original  works  at  Great  Parks  consisted  at  that  time 
of  a  reservoir  holding  about  1}  million  gallons,  supplied  from  a 
spring  rising  in  the  valley,  and  two  sand  filters. 

These  works  are  situated  about  2  miles  west  of  the  Paignton 
Bailway  Station,  and  the  top  water  Ime  of  the  reservoir  is  182 
feet  aboveF  Ordnance  datum.  Since  1888  the  reservoir  has  been 
.enlarged  to  SJ  millions,  and  a  second  reservoir  made  to  impound 
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8  million  gallons,  also  two  additional  sand  filters  and  clean 
water  tanks  have  been  built. 

In  1899,  owing  to  a  ahortage  of  water  on  the  low  levels,  and 
want  of  water  on  the  higher  leTels,  in  order  to  develop  suitable 
building  sites,  a  Bill  was  promoted  in  Parliament,  and  the 
(ollovring  year  an  Act  was  obtained  (Paignton  Water  Act, 
1900),  by  which  powers  were  given  to  obtain  a  anpply  from 
Holne  Moor  on  Dartmoor.  Holne  Moor  is  4^  miles  north-west 
of  Buckfastleigh,  and  1  mile  nortb^weat  of  Holne,  the  birth- 
place of  Charles  Kingsley. 

The  works  proposed  were  to  impound  the  Venford  Brook, 
a  tributary  of  the  Biver  Dart,  and  generally  to  construct  auch 
works  as  were  neoeasary  to  give  the  supply  required. 

During  the  passage  of  the  Bill  through  Parliament  the  mill- 
owners  on  the  Biver  Dart  opposed  the  acbeme,  and  were  eventu- 
ally given  400,000  gallons  per  day  as  compenaation,  this  waa 
100,000  gallons  a  day  more  than  was  estimated  for,  and  neces- 
sitated raising  the  dam  to  the  maximum  limits  of  deviation, 
i.e.  S4  feet,  in  order  to  provide  atorage  for  a  aufficient  number 
of  days. 

The  Paignton  Council  wisely  iollowed  the  admirable  pre- 
cedent set  by  Torquay,  and  purchased  the  drainage  area,  which 
consisted  of  some  740  acres  of  moorland,  without  a  habitation 
of  any  sort  upon  it.  Commoners'  rights  were  extingoiahed  in 
respect  of  the  land  covered  by  the  reservoir,  etc.,  and  soma 
60  acres  were  fenced  in  to  prevent  direct  pollution  from  Moor- 
land cattle,  etc. 

The  works  constructed  at  Holne  Moor  included  a  masonry 
dam  618  feet  long,  which  carries  the  main  road  from  Buckfast 
to  Princetown,  a  leat  diversion,  five  sand  filter  beds,  caretaker's 
house,  meters,  16  miles  9-inch  trunk  main,  and  a  bridge  over 
the  Biver  Dart, 

The  foundations  for  the  dam  gave  rise  to  much  anxiety  and 
trouble,  so  much  so  that  the  maximum  depth  of  the  trench 
excavated  was  75  feet,  and  the  estimated  cost  of  the  work  was 
exceeded  by  41,0001.  The  whole  of  the  works  were  designed 
by,  and  constructed  under  the  supervision  of,  Mr.  F.  W.  Van- 
Stone  of  Paignton,  with  Mr.  Baldwm  Latham  as  consulting 


In  1907  the  works  were  opened,  and  in  a  very  short  time, 
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ftfter  some  particularly  heavy  raina,  the  reservoir  was  filled, 
the  storage  obtained  being  190  million  gallons,  vrith  a  top 
water  area  of  84  acres.. 

Owing  to  large  patches  of  soft  peaty  soil  on  the  watershed, 
the  water  at  times,  especially  after  heavy  rains,  baa  an  acid 
reaction,  and  is  therefore  hable  to  act  on  lead.  Mr.  Yanstone 
made  many  experiments  in  order  to  find  a  medium  for  neutra- 
lising the  acidity,  and  be  finally  adopted  limestone,  which  was 
sandwiched  in  between  the  top  and  second  layers  of  the  sand 
filters. 

In  order  at  times  to  thoroughly  correct  the  water  the  rate 
of  filtration  was  slow,  and  the  Council  decided,  after  much 
investigation  and  discussion,  to  instal  three  Candy  filters  con- 
structed to  especially  deal  with  plumbo-solvency,  &c. 

(Owing  to  an  increasing  demand  for  water  it  has  been  found 
necessary  to  instal  a  fourth  Candy  filter,  which  will  probably 
be  in  course  of  erection  at  the  time  the  visit  of  the  Institution 
is  made  to  the  works.) 

It  may  be  of  interest  to  describe  in  some  detail  the  special 
construction  of  the  Candy  filters. 

The  Candy  waterworks  filters  employed  are  a  special 
patent  compound  type  designed  expressly  to  render  the  water 
non  plumbo-solvent,  and  at  the  same  time  to  remove  any 
suspended  peaty  matter  that  may  be  in  the  reservoir  water. 

The  neutralisation  of  the  acidity  and  safeguarding  of  the 
water  against  action  on  lead  is  effected  by  passing  the  water 
through  a  layer  of  specially  prepared  and  granulated  magnesite  ; 
the  acidity  of  the  water  dissolves  the  magnesite  in  proportion 
to  the  quantity  of  acid  present,  and  so  automatically  regulates 
the  neutralisation  and  hardening  of  the  water. 

The  magnesite  layer  is  contained  in  a  special  compartment 
in  which  hand  holes  are  provided,  so  that  granulated  magnesite 
can  be  added  from  time  to  time  to  make  up  for  that  dissolved. 

Previous  to  passing  through  the  magnesite  the  reservoir 
water  undergoes  filtration  through  a  sand  bed  contained  in  the 
upper  part  of  the  filter  for  the  purpose  of  removing  any  sus- 
pended matter  from  the  water. 

The  aand  bed  is  provided  with  the  Candy  Filter  Co.'s  im- 
proved hydraulic  sand-scour,  by  means  of  which  the  grains  of 
8aad  are,  daring  the  cleansing  process,  violently  agitated  and 
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caused  to  rub  one  against  the  other,  thus  obtuning  perfect 
cleansing  of  the  sand  in  a  very  short  space  of  time,  and  with  a 
reduced  quantity  of  water  ;  this  scouring  of  the  sand  is  effected 
by^means  of  an  arm  provided  with  special  hydraulic  jeta,  and 
revolving  slowly  just  above  the  snrface  of  the  sand,  thus  doing 
away  with  the  serious  objection  to  an  arm  revolving  within 
the  upper  part  of  the  body  of  the  sand. 

An  upward  flow  of  the  water  through  the  whole  of  the  sand 
bed  is  employed  at  the  same  time  as  the  hydraulic  scour,  so  that 
all  traces  of  solids  retained  by  the  bed  can  be  eliminated  in  the 
washing  process. 

The  layer  of  magnesite  is  provided  with  a  similar  cleaning 
arrangement  to  that  of  the  sand  bed,  so  that  the  granules  of 
magnesite  may  be  thoroughly  cleansed  when  necessary. 

It  will  be  seen  from  this  description  that  the  Candy  pressure 
filters  employed  are  really  duplex  filters,  and  perform  two 
functions,  and  are  therefore  necessarily  somewhat  different  in 
construction  to  the  other  types  of  filters  that  are  made  by  the 
Candy  Filter  Co.  for  removing  impurities,  such  as  bacteria, 
iron,  and  suspended  matter  generally, 

The  pipe  line  is  of  cast  iron,  9  inches  in  diameter,  and  ia 
just  over  16  miles  long.  It  has  a  minimimi  fall,  to  the  highest 
service  reservoir  in  Paignton,  of  266  feet,  and  a  stake  head  of 
775  feet  obtains  at  Holne  Park. 

Supphes  are  given  to  farms  and  Holne  Park  belonging  to 
the  Hon.  Bichard  Dawson,  also  to  Ipplepen,  leignmoath,  and 
Brixham. 

The  Paignton  Water  Act,  1900,  gave  the  Council  power  to 
supply  water  in  bulk  to  outside  authorities,  and  under  that 
Act  Teignmouth  and  Brixham  Urban  and  Newton  Abbot  Burdl 
District  CooncUs  are  supplied. 

The  whole  of  the  water  is  measured  at  Holne  Moor  by  means 
of  8-inch  Kennedy  meters,  in  dupUcate ;  and  Venturi,  Kent,  and 
Siemens  meters  are  used  for  measuring  the  bulk  supplies. 

Provision  was  made  for  scraping  the  main  when  it  should 
be  found  necessary,  and  hatch  boxes  were  put  in  on  tho  line 
of  main  a  quarter  of  a  mile  apart. 

Owing  to  the  large  growth  of  Paignton  in  the  past  decade, 
i.e.  S2  per  cent.,  and  to  its  growing  popularity  as  a  health  resort^ 
the  Council  last  year  decided  to  promote  a  Bill  in  Parliament  to 
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obtaia  powers  to  duplicate  the  trunk  main.  Severe  opposition 
vas  experienced  in  both  Hooaea  of  Fathament,  chiefly  as  to 
additional  oompensatioa  water,  but  the  petitioners  were  unable 
to  Bostain  their  claim  in  this  respect,  and  have  to  be  content 
with  the  quantity  oJ  water  given  as  compensation  under  the 
1900  Act. 

l!he  estimated  cost  of  the  works  under  the  1911  Act  is 
27,500Z.,  and  sixty  years  was  granted  as  a  loan  period  for  the 
works.  Boyal  assent  was  given  to  the  Bill  in  August,  and  at 
-any  time  the  Paignton  Council  can  proceed  with  the  duplication 
of  the  main  and  the  installation  of  a  further  six  Candy  filters. 

There  are  three  service  reservoirs  in  Paignton — 

High  level  612  feet  above  O.D.        Ctiptt>at.j      600,000  gklloiu. 
Hid      „     346    „        „       „  „  300,000      „ 

Low      „      182     „         „        „  „         11,000,000       „ 

Supplies  can  be  drawn  to  the  low-level  district  from  the 
mid-level  and  the  high-level  reservoirs  in  case  of  fire. 

During  the  prolonged  drought  of  this  year  Paignton  has 
enjoyed  a  constant  supply  of  water,  although  the  summer 
visitors  have  come  in  greater  numbers  than  ever  before. 


DISCUSSION. 

Mr.  T.  Moulding  :  I  beg  to  propose  a  hearty  vote  of  thanks 
to  Mr.  Hawkins  for  his  description  of  the  Moorland  Water 
Supply  of  Paignton,  and  to  Mr.  Baines  for  his  description  of 
the  Municipal  Engineering  Worka  of  Paignton.  I  congratulate 
Mr.  Baines  on  the  lavatory  which  he  has  built.  It  is  a  very 
fine  convenience  indeed,  and  the  glass  roof  seems  to  be  q^uite  the 
right  thing,  making  its  appearance  cheerful  and  bright. 

Mk.  H.  a,  Gabrett  :  I  beg  to  second  the  vote  of  thanks  to 
the  writers  of  the  papers.  Paignton  is  to  be  congratulated  on  the 
bold  step  it  has  taken  in  connection  with  its  water  supply ) 
because  in  a  health  resort  like  Paignton,  it  is  important  that  you 
should  have  an  abundant  and  pure  water  supply.  You  have 
got  that  now,  and  it  is  a  very  fine  supply.  Would  Mr.  Hawkins 
give  the  consumption  per  head  per  day  which  he  has  been 
supplying  especially  during  the  last  summer  ?  I  see  you  have 
had  no  trouble  in  maintaining  a  constant  supply  of  water ;  but 
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you  have  had  great  difficnlties  with  the  constrnction  of  the 
■works.  You  never  can  tell  where  you  are  going  to  find  a  fault 
in  the  granite  subsoil  and  rock,  and  consequently  I  under- 
stand you  had  to  spend  a  good  deal  more  than  was  estimated  to 
get  to  the  foundation.  You  are  not  alone  in  that,  because  at 
Torquay  we  had  a  similar  experience.  We  had  to  go  down  over 
100  feet  before  a  suitable  foundation  was  found.  I  notice 
Paignton  has  got  perilously  near  to  the  district  I  represent,  in 
fact,  the  two  districts  are  practically  now  connected.  I  do  not 
know  whether  that  is  a  hint  of  your  intention  to  extend  your 
tentacles,  and  absorb  Torquay  in  Paignton.  The  time  will 
probably  come,  and  at  no  distant  date,  when  the  whole  district, 
bounded  by  the  shores  of  Torquay,  will  be  under  one  central 
authority.  I  should  like  to  ask  whether  you  get  any  heavy 
traffic  on  the  sea  front.  Tar  spraying  is  one  of  the  best  pallia- 
tives of  the  dust  nuisance,  and  Mr.  Baines  has  carried  out  a 
good  deal  of  this  work  in  the  best  way,  and  got  very  good 
results.  I  should  like  to  know  whether  the  mixing  of  the  crude 
with  distilled  tar  is  satisfactory,  or  is  it  only  to  make  the 
material  go  further.  I  should  also  like  to  ask  the  steepest 
gradients  on  which  he  has  been  spraying  his  roods.  Mr.  Baines 
gives  a  very  decided  opinion  that  it  is  absolutely  necessary  to 
have  a  good  and  dry  surface  for  tar  spraying.  I  do  not  altogether 
agree  with  that  If  you  want  the  best  results  you  must  experi- 
ment in  all  kinds  of  weather.  I  tarred  one  of  my  roads  with 
rectified  tar  in  one  of  the  heaviest  showers  of  this  year,  and  it  is 
the  best  piece  of  road  I  have  got.  On  the  question  of  having 
an  absolutely  dry  surface  we  need  not  trouble  very  much  if  we 
have  properly  distilled  Or  rectified  tar,  of  course  I  do  not  mean  to 
lay  the  material  in  drenching  weather,  but  ordinary  autumn 
weather  does  not  affect  it  very  much.  I  intend  to  cany  on  the 
tarring  of  my  roads  as  far  as  the  weather  wiU  permit.  May  I 
ask  if,  to  get  the  results  set  forth  in  the  paper  from  the  refuse 
destructors,  any  coal  or  other  fuel  was  added  to  the  refuse  in  its 
disposal  ?  Have  you  made  any  pyrometrical  tests  as  to  the 
temperature  of  the  gases  at  the  base  of  the  chimney  ?  The 
melting  of  the  copper  bar  la  the  furnace  does  not  give  us  any 
real  help  as  to  the  temperature  of  the  gases  emanating  from  the 
chimney. 

Mr.  J.  Patos  :  The  papers  deal  with  matters  which  are  of 
great  interest  to  Mnnicipal  Engineers.     One  cannot  help  being 
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struck  -witk  the  pn^ressive  character  of  the  town,  and  the  pro- 
gressivB  spirit  which  actuates  the  local  authority.  They  have 
spent  an  enormous  sum  of  money  upon  the  waterworks  par- 
ticularly, and  they  have  set  an  excellent  example  to  similar 
towns  in  this  country  in  showing  what  ought  to  be  done  in 
order  to  safeguard  a  pure  and  constant  supply  of  water.  It  is 
of  the  utmost  importance  to  a  place  like  Paignton,  that  it 
should  have  a  thoroughly  pure  and  reliable  supply  of  water, 
Kot  only  this,  but  the  sanitary  administration  generally,  as  to 
tiie  sewers,  the  removal  and  disposal  of  house  refuse,  aad  street 
cleansing,  all  those  matters  are  of  the  utmost  importance.  The 
general  cleanliness  does  strike  one  on  coming  into  liie  town, 
and  I  believe  that  has  much  to  do  with  inducing  people  who 
come  casually  to  a  place  to  come  a^ain.  An  exceedingly 
interesting  part  of  this  paper  la  with  regard  to  the  disposal  of 
refuse.  It  shows  what  can  be  done  in  small  towns  by  way  of 
destroying  refuse  by  a  destructor.  Portunately  you  were  able 
to  make  an  arrangement  with  the  Electric  Lighting  Company 
to  take  the  waste  heat  for  the  purpose  of  producing  steam. 
There  have  been  many  experiments  in  difTerent  parts  of  the 
country  in  that  respect.  We  tried  it  in  Plymouth,  but  we 
found  that  the  refuse  alone  was  so  variable  in  its  character  that 
it  could  not  be  depended  upon  for  its  steam-raising  qualities, 
and  it  had  to  be  discontinued,  notwithstanding  that  we  had 
gone  to  considerable  expense  in  laying  down  additional  boilers, 
steam  pipes,  and  the  necessary  fittings.  It  is  of  the  ntmost 
importance  to  small  towns,  or  where  yon  have  small  populations 
to  deal  with,  that  you  should  not  take  into  consideration  the 
calori&c  value  of  the  refuse,  and  try  to  utilise  it  in  the  produc- 
tion of  steam.  The  primary  object  of  a  destructor  is  to 
effectually  and  quickly  destroy  the  refuse  of  a  town,  and  I  am 
quite  sure  a  good  deal  of  capital  expenditure  would  be  saved  if 
this  was  done.  We  have  heard  all  sorts  of  stories  about  gold  in 
the  dust  bins.  That  may  be  all  very  well  for  journalists,  but 
the  local  authorities  who  have  to  carry  it  through  discover  these 
statements  are  myths  and  fairy  tales.  The  great  trouble  with 
most  authorities  who  have  destructors  is  the  disposal  of  the  resi- 
due. I  was  struck  with  the  smallness  of  the  residue, which  is  about 
25  per  cent,  in  Paignton.  I  never  get  anything  like  that  result. 
The  residue  at  Plymouth  works  out  at  a  little  over  30  per 
cent.  That  includes  tins  and  hardware,  and  things  of  that  kind. 
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Mb.  Bain^  :  Tins  ore  not  taken  in  as  a  residae  here. 

Mb.  Patoh  :  That  will  make  a  difference.  Although  there 
is  a  limited  market  for  tins  and  old  metal,  it  hardly  pays  for 
handling.  That  is  a  serious  matter,  as  it  costs  something  liks 
9d.  per  ton  to  cart  it  away  from  the  tip.  At  Paignton  you  pay 
for  the  clinker  and  no  douht  yon  have  some  use  for  it  which 
makes  it  worth  the  amount.  In  that  respect  you  are  exceedingly 
fortunate.  When  I  was  last  in  Paignton  I  was  particularly 
struck  with  the  tar  spraying  of  the  roads ;  they  seemed  to  he 
well  done  and  q^iiite  a  success.  I  have  gone  in  for  that  to  some 
extent,  but  I  must  say  that  some  of  it  has  not  been  a  success. 
It  is  probable  that  I  have  not  got  the  right  tar  or  the  right 
mixture.  I  have  used  refined  tar,  and  other  preparations  of  tar, 
but  I  find  during  certain  weather  the  surface  disintegrates  and 
breaks  up,  and  there  is  a  nasty  black  mud  on  the  surface  of  the 
roads.  That  may  be  caused  by  the  fact  that  the  right  material 
is  not  being  used.  The  cost  of  this  tar  spraying  seems  to  be 
exceedingly  low.  Personally  I  cannot  get  it  anywhere  near  that 
figare>    It  is  something  like  1^.  per  yard,  including  sanding. 

The  President  :  I  should  like  to  congratulate  the  town  of 
Paignton  on  its  progressiva  policy.  There  is  no  doubt,  as  out 
past  President,  Mr.  Paton,  has  «aid,  towns  of  this  character  de- 
pend very  largely  upon  their  visitors,  and  they  should,  to  the 
very  best  of  their  ability,  cater  for  them.  Paignton  is  very 
fortunate  in  being  able  to  dispose  of  its  sewage  in  such  an  easy 
manner  as  it  does.  Those  of  us  who  live  in  manufacturing 
towns  have  to  spend  a  great  deal  of  money  in  dealing  with  the 
sewage,  and  know  what  a  difficult  problem  it  is  to  contend  with. 
As  regards  the  disposal  of  house  refuse,  Paignton  is  an  example 
of  what  towns  should  endeavour  to  imitate,  many  large  towns 
would  be  very  glad  if  they  could  get  rid  of  their  house  refuse 
in  the  same  way  as  you  do  in  Paignton.  I  find  on  inquiry  you 
have  no  privies  and  night  soil  to  deal  with  as  we  have  in  the 
older  towns.  In  my  own  town,  two  years  ago,  we  had  4000  of 
th6se  abominable  privies  to  deal  with.  I  am  pleased  to  have 
had  the  opportunity  of  visiting  the  town  of  Paignton  during  my 
year  of  office,  and  I  congratulate  not  only  the  town,  but  Mr. 
Baines  on  the  way  the  work  has  been  carried  oat.  I  have 
pleasure  in  putting  the  resolution  proposed  by  Mr.  Moulding, 
and  seconded  by  Mr.  Garrett,  to  give  a  vote  of  thanks  to  the 
aathors  of  these  papers. 
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The  vote  having  been  carried  -with,  aoolamation, 
Mr.  C.  O.  Baimes,  in  reply,  said :  I  thank  you  very  much 
indeed  for  the  kind  way  in  which  you  hare  expre^ed  your  thanks 
to  me  for  the  paper.  It  has  been  a  real  pleasure  to  me  to  see  you 
all  here  to-day,  and  I  hope  the  weather  will  hold  fine  so  that  we 
shall  have  a  good  time.  I  will  answer  Mr.  Garrett's  quesUons 
shortly.  With  regard  to  the  tar-granix  road,  that  was  a  happy 
hunting-ground  for  traction  engines  and  motor  lorries  for  a  period, 
until  we  discouraged  them,  and  now  the  motors  have  a  good 
time  instead.  With  regard  to  the  mixture  of  crude  and  distilled 
tar,  we  have  tried  several  degrees  of  mixtureof  these  two  materials. 
Mr.  Garrett  says  he  has  had  a  good  result  fVom  tarring  a  road  on 
a  vet  aorfaoe.  I  am  very  glad  to  hear  it,  but  I  must  say  I  have 
utterly  failed  to  get  such  a  result.  You  have  only  to  go  oatside 
this  Town  Hall  to  the  electric  palace,  and  you  will  see  there  the 
result  of  a  little  experiment  I  tried  on  a  wet  sorface.  You  may 
go  IB  the  opposite  direction ;  that  road  was  done  last  April  with 
distilled  tar,  on  a  dry  surface,  and  it  is  as  good  as  the  day  it 
was  done.  Within  fifty  yards  of  this  room  you  have  the  examples. 
With  r^ard  to  the  use  of  crude  tar  by  itself  I  must  say  it  is  not 
anything  like  bo  good  as  distilled  tar.  It  causes  no  end  of  worry 
and  expense  in  the  lot^  run.  Although  crude  tor  will  cover 
twice  as  much  of  road  surface  as  distilled  tar,  you  have  to  do  it 
over  ^in,  probably  two  or  three  times  during  the  season.  Wo 
pay  2^.  per  gallon  for  crude  tar;  and  get  distilled  tar  for  S^d. 
per  gallon  from  Plymouth,  and  exceedingly  good  tar  it  is.  I 
have  found  the  most  satisfactory  result  from  every  point  of  view 
in  nsing  the  distilled  tar  alone.  I  can  show  you  a  road  treated 
with  crude  tar,  and  you  can  hardly  see  anything  of  iti  although 
it  was  done  three  months  after  the  road  which  was  treated  with 
distilled  tar.  I  think  this  proves  the  case  for  distilled  tar  against 
crude  tar.  As  to  the  gradient  on  which  we  can  tar  spray,  we  have 
not  put  the  tar  on  a  road  of  more  than  1  in  13.  Even  then  I 
think  it  is  too  sharp  a  gradient,  because  if  you  get  a  little  rain 
it  becomes  slippery.  With  r^sxd  to  the  destructor,  no  fuel  is 
used,  except  some  coal  to  start  the  fire.  The  fires  are  damped 
down  at  the  end  of  the  week,  and  coal  is  used  to  start  the  fire 
again.  In  our  refuse  we  get  &  large  amount  of  intlanimable 
material  in  the  shape  of  cardboard  and  paper,  so  it  is  not  neces- 
sary to  use  more  fuel  than  to  start  the  fire.  Our  refuse  does  not 
vary  very  much.    It  is  only  a  question  of  being  wet  or  dry.    If 
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it  is  wet  we  liave  more  trouble  with  it,  but  nothing  extraordinary. 
With  regard  to  temperatvne  we  have  not  made  more  than  one 
pyrometric  teat.  The  residue  of  25  per  cent,  does  not  include 
tbis.  The  character  of  our  refuse  is  purely  domestic.  We  have 
no  manufactures  of  any  kind  here,  so  we  cannot  expect  a  very 
hard  clinker.  We  use  the  clinker  on  the  footpaths,  for  tar  maca- 
dam paths  and  concrete. 

Mr,  J.  G.  Hawkins  :  It  has  been  a  pleasure  to  me  to  write 
this  paper,  and  I  hope  it  has  been  written  sufficiently  clearly 
for  you  to  understand  the  works  which  have  been  carried  out. 
I  have  described  the  works  as  I  found  them,  the  whole  credit 
for  the  construction  is  due  to  Mr.  Vanstone  and  his  son.  I  think 
they  will  be  coming  with  us  to~day,  and  those  who  want  any 
special  information  on  the  design  of  the  undertaking,  will  do  well 
to  keep  close  to  them.  The  consumption  per  head  per  day  is 
26'7  gallons,  which  I  think  is  remarkably  low  for  a  health  resort. 
We  have  bo  many  lai^  gardens  here  that  we  find  great  difficulty 
in  keeping  it  down  to  that  quantity,  but  we  have  spared  no 
trouble  in  trying  to  locate  the  waste  water,  and  immediate  steps 
have  been  taken  to  stop  the  waste  after  leaks  have  been  found. 
The  inspections  have  been  made  throughout  the  district  regularly 
and  the  consumption  of  26'7  gallons  per  head  is  about  as  low  as 
we  can  expect  to  get  it.  I  am  very  pleased  to  have  been  able 
to  do  anything  to  contribute  to  the  sucoesa  of  this  meeting. 

The  vote  of  thanks  was  unanimously  accorded. 

ITie  Members  then  proceeded  by  motor  'bus  to  the  pipe  toorks  of 
Messrs.  Hexter  Rempherson  at  Newton  Abbot,  where  the  processes 
of  manufacture  and  the  testing  of  pipes  were  seen. 

The  Members  were  entertained  to  luncheon  at  Newton  Abbot  h/ 
the  kind  invitation  of  the  Chairman  and  Members  of  the  Paignton 
District  Council  and  Mr,  C.  0.  Baines. 

After  luncheon  tJie  Members  proceeded  by  motor  'bus  to  the 
Paignton  Waterworks  on  Dartm/>or.  At  the  works  they  had  an 
opportunity  of  injecting  the  Candy  filter  installation  in  process 
of  building  and  extension.  The  route  to  the  works  was  by  way  of 
Chudidgh  Knighton,  AsKburton,  and  Molne  Bridge,  and  the  return 
journey  was  made  by  way  of  BackfasUeigh  and  Totnes. 
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October  21,  1911. 

Held  ai  Battersea. 

A.  D.  Gbkatorex,  M.Tnst.CE.,  President,  in  the  Chair. 


The  Members  assembled  at  the  Town  Hall,  wheie  they  were 
received  by  the  Mayor  (Mr.  J.  E.  Afitill,  J.P.),  the  Town  Clerk 
and  the  Borough  Engineer. 

The  Mayor  very  cordially  welcomed  the  Members  of  the 
Institution  to  Batteraea. 

The  President  on  behalf  of  the  Members  thanked  the  Mayor 
for  his  kindly  welcome,  and  referred  to  the  meeting  at  Battersea 
when  the  Kight  Hon,  John  Bums,  President  of  the  Local  Govern- 
ment Board,  delivered  a  most  interesting  address. 

Mr.  Norman  Scorgie  was  unanimonsly  re-elected  Hon.  Secre- 
tary for  the  Metropolitan  District. 


NOTES  ON  THE  CONSTRUCTION  OF  THE  NEW 
MAIN  LOW  LEVEL  SEWER  FOR  THE  SOUTH 
SIDE  OF  LONDON,  FROM  BATTERSEA  TO 
DEPTFORD. 

,     By  B.  M.  GLOYNE,  M.Ihbt.C.E.,  Member,  District 
Engineeb,  L.O.C. 

This  sewer  forms  part  of  the  great  scheme  for  increasing  the 
drainage  facilities  of  London,  which  is  being  carried  out  by  the 
London  County  Council,  on  the  advice,  aud  under  the  direction, 
of  the  Chief  Engineer,  Maurice  Fitzmaurice,  Esq.,  aH.Q.,  illce. 
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It  passes  tbi-oogh  the  boroughs  of  Battersea,  Wandsworth, 
Lambeth,  Camherwell,  aad  Deptford,  under  Beptford  Greek  to 
the  Deptford  pumping-station,  where  the  sewage  will  he 
pumped  into  the  low  level  outfall  sewers  which  convey  sewage 
to  the  Crossness  Outfall  Station. 

A  short  length  of  this  now  sewer  was  constructed  some  five 
years  ago,  and  is  at  present  acting  as  a  storm  relief  for  the 
Wandle  sewer  in  South  Street,  Wandsworth,  by  conveying  storm 
waters,  via  North  Side  Wandsworth  Common  and  Vardon's  Eoad, 
Battersea,  to  the  Falcon  Brook  pumping-station  in  York  Road, 
Battersea. 

The  new  works  commence  in  the  Borough  of  Battersea  at 
the  west  side  of  the  London  and  South-Western  Railway  at  the 
junction  of  North  Side  Wandsworth  Common  with  Vardon's 
Road,  by  a  connection  with  the  sewer  mentioned  in  the  previous 
paragraph,  so  that  in  future  the  portion  of  existii^  storm  relief 
sower,  between  this  point  and  South  Street,  Wandsworth,  will 
become  part  of  the  main  sewer,  and  the  length  Irom  Vardon's 
Road  to  the  Falcon  Brook  pumping-station  in  York  Road, 
Battersea,  will  constitute  the  storm  relief. 

The  sewet  now  being  constructed  is,  including  connecting 
sewers,  about  8  miles  in  length,  varies  in  diameter  from  6  feet 
to  8  feet,  and  is  built,  partly  in  brickwork,  and  partly  in  caat- 
iron  rings,  lined  with  blue  bricks  and  concrete,  practically  the 
whole  length  being  tunnelled  at  depths  from  the  surface  to 
invert  level  varying  from  about  22'  0"  to  about  70'  0".  The 
gradients  of  the  main  sewer  are  1  in  1851  and  1  in  2640. 

The  brickwork  portion,  about  15,960  feet  in  length,  consists 
of  two  rings  of  -wire-cut  rough  red  bricks,  and  one  ring  of 
pressed  bricks,  the  lower  half  of  the  inner  ring  being  of  pressed 
blue,  and  the  upper  half  of  pressed  red  bricks. 

This  work  was  tunnelled  through  the  London  clay,  from 
shafts  sunk  at  intervals  by  the  usual  method  of  short  headings 
in  advance  of  the  length,  afterwards  enlarged  to  the  proper 
diameter. 

The  working  shafts  on  the  brickwork  portion  of  the  main 
sBwer  were  excavated  and  timbered  in  the  usual  manner,  and 
were  later  on  converted  into  permanent  manholes  or  side 
entrances. 

The  timbering  of  the  lengths,  which  measured  7  feet 
6  inches,  consisted  of  7-inch  diameter  larch  bars,  and  l^-ioch 
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poling  boards,  with  the  necaasary  sills,  props,  etc.  All  bars 
were  removed,  aod  the  space  between  the  back  of  the  outside 
ring  of  the  sewer  and  the  poling  boards,  where  these  were  left 
in,  or  the  clay,  where  the  boai-ds  were  removed,  was  packed 
solid  with  brickwork  in  cement. 

The  rate  of  progress  on  the  brickwork  sewer  was  excellent, 
one  length  per  day  per  face,  or  90  feet  per  week  at  each  pit 
being  regularly  boilt  week  after  week. 

There  are  three  oonneotions  to  this  part  of  the  new  sewer, 
in  addition  to  the  one  with  the  sewer  bnilt  some  five  years  ago 
at  Windmill  Road,  Battersea,  viz.  one  left  for  future  extension 
southwards  into  Wandsworth;  one  with  the  Falcon  Brook  sewer 
at  St.  John's  Koad,  Battersea;  and  one  at  Fontarabia  Eoad, 
Battersea,  by  means  of  a  connecting  sewer  with  the  Heathwall 
sewer  at  Wickersley  Road,  Battersea.  At  frequent  intervals 
side  entrances  or  manholes  have  been  constructed  to  provide 
for  access  to  the  sewer. 

The  ironwork  portion  of  the  sewer,  about  26,200  feet  long, 
consists  of  cast-iron  rings  ^inch  thick,  lingd  with  fine  concrete, 
the  invert  and  up  to  springing  being  of  pressed  blue  bricks ; 
each  ring  is  made  up  of  six  segments  and  a  key  piece  with  internal 
flanges  6  inches  deep  by  1^  inch  thick,  and  ^-incb  stifTeners,  and 
measures  21  inches  in  length.  The  rings  vary  in  external  diameter 
from  9  feet  4  inches  to  9  feet  10  inches,  and  form  a  completed 
sewer  when  lined  of  7  feet  6  inches  and  8  feet  diameter  respectively. 
The  greater  part  of  this  length  is  constructed  with  the  help  of 
shields,  through  water-bearing  gravel  and  sand,  iind  under  com- 
pressed air.  The  working  shafts  on  the  ironwork  portion  are  of 
cast-iron  cylinders,  20  feet  and  16  feet  11  inches  in  external 
diameter,  made  up  of  rings  4  feet  in  depth,  each  ring  consisting  of 
twelve  segments.  The  bottom  ring  of  all  was  furnished  with  a 
cutting  edge,  and  the  method  of  sinking  was  to  erect  the  cutting 
edge  ring,  after  excavating  for  a  few  feet  from  ground  level,  and 
then  by  continually  excavating  from  inside  the  shaft  and  adding 
fresh  rings  to  sink  the  shaft  to  water  level.  On  getting  down 
to  water  level  an  air-tight  iron  floor  was  fixed  in  the  shaft  with 
an  air  lock,  and  further  excavation  proceeded  with  under 
compressed  air.  The  necessary  air  compressing  plant  is  in- 
stalled at  three  of  the  working  shafts,  and  comprises  the 
following,  viz. : — 
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At  Knatchbull  Boad,  Cauberwkll. 

Two  high-presBure  and  six  low-pressore  machines  by  Beavell 
and  Co.,  Ipswich,  all  driven  by  two-phase  motors.  The  high- 
pressure  machines  have  four  cylinders,  each  8  inches  diameter 
by  7-inch  stroke,  and  run  at  a  speed  of  280  revolutions  per 
minute,  maintaining  an  air  pressure  of  80  lbs.  per  sfjuare  inch 
in  the  receiver  to  feed  the  grouting  machine,  and  intensiGer  for 
working  the  shield.  They  are  belt  driven  and  are  fitt«d  with 
automatic  belt-shifting  device  and  all  usual  fittings. 

The  six  low-pressure  machines  each  have  four  cylinders,  13 
inches  diameter  by  6  inches  stroke.  Two  of  these  machines  are 
fitted  with  hand  unloading  valves  on  three  of  the  cylinders  to 
enable  one  or  more  to  be  cut  oat  if  reqaired.  They  all  run  at 
a  speed  of  three  hundred  revolutions  per  minute,  and  are  capable 
of  compressing  a  total  quantity  of  3000  cubic  feet  of  free  air  per 
minute  to  a  pressure  of  15  lbs.  per  square  inch. 

At  Skdomoor  Place,  Cahberwell. 

This  station  consists  of  two  high-pressitre  machines  and  six 
low-pressure,  the  design  and  dimensions  of  which  are  exactly 
similar  to  those  at  Knatchbull  Koad,  except  that  in  these 
machines  there  is  no  unloading  device,  the  quantity  of  air 
delivered  being  regulated  by  the  speed  of  the  motors  which  are 
of  the  continuous  current  variable  speed  type. 

At  Goodwood  Koad,  Deptfobd. 

This  station  consists  also  of  two  high-pressure  machines  and 
six  low-pressure,  and  is  an  exact  repetition  of  the  station  at 
Knatchbull  Itond,  with  the  exception  that  the  six  low-pressure 
machines  are  fitted  with  Keavell  special  friction  clutches,  and 
all  are  driven  from  single-phase  motors. 

In  addition  to  the  above,  this  station  has  an  IngersoU-Rand 
compressor,  capable  of  compressing  2637  cubic  feet  of  free  air 
per  minute,  to  a  pressure  of  IS  lbs.  per  square  inch.  Each 
plant  is  fitted  with  two  pairs  of  after  coolers  for  cooling  the  air 
before  it  is  supplied  to  the  tunnels. 

The  shields  were  constructed  by  Markham  &  Co.,  of  Chester- 
field, and  ore  1  inch  larger  in  diameter  than  the  outside  diameter 
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of  the  cast-iron  rings.  They  are  pushed  forward  by  hydraulic 
pressure  acting  on  any,  or  all,  of  the  eight  rams,  7  ioches  in 
diameter,  with  which  each  is  fitted.  By  this  individual  control 
of  each  lam,  corrections  can  be  made,  if  necessary,  in  either  line 
or  level,  and  the  shield  driven  accurately  round  curves.  The 
pressure  is  obtained  by  taking  water  from  the  orliinary  water 
mains  in  the  streets  and  leading  it  to  a  Hayward-Tyler  air- 
driven  hydraulic  pump  mounted  on  a  tank  on  wheels,  which  is 
drawn  ahead  by  the  shield  as  it  advances.  The  air  cylinder  of 
this  pump  is  double-acting  and  7  inches  in  diameter,  the  ends 
of  the  1-inch  piston  rod  forming  the  plungers  for  the  hydraulic 
force  pumps.  The  air  is  admitted  to  the  air  cylinder  at  about 
60  lbs.  per  square  inch,  the  hydraulic  pressure  being  transmitted 
from  the  force  pump  to  the  shield  rams  at  about  2940  lbs.  per 
square  inch.  When  all  the  rams  are  working  the  pressiue 
exerted  is  over  400  tons. 

The  method  of  working  in  the  water-bearing  sand  and  ballast 
is  as  follows ; — The  face  of  the  tunnel  ia  well  covered  with  pug, 
close  boarded  and  strutted,  to  prevent  falls  of  the  soil,  and,  as  far 
as  possible,  the  escape  of  the  compressed  air;  and  portion  of  the 
ballast  and  sand  opposite  and  all  round  the  cutting  edge  of  the 
shield  is  taken  out  in  pockets  to  a  depth  of  some  24  inches  and 
extending  to  about  3  inches  outside  the  circumference  of  the 
cutting  edge  of  the  shield,  the  pockets  being  filled  in  with  clay, 
well  rammed  in,  so  that  the  cutting  edge,  when  the  shield  is 
driven  forward,  penetrates  the  clay,  a  "  blanket "  of  which  ia 
left  over  the  shield  as  the  latter  moves  forward,  thus  preventing, 
to  a  great  extent,  any  escape  of  air  at  the  tail  of  the  shield. 

The  hydraulic  rams  which  actuate  the  shield  bear  against 
wood  pacicing  placed  between  them  and  the  last  cast-iron  ring 
erected,  and  push  the  shield  forward  into  the  face  sufficiently  far 
to  enable  one  ring  to  be  put  in  under  cover  of  the  shield. 
Before  this  ring  is  put  in,  however,  the  previously  erected  one 
is  "grouted  up,"  the  annular  space  between  the  outside  of  the 
iron  and  the  ground  surrounding  it  being  filled  with  liquid  lime 
grout  forced  in,  under  a  pressure  of  about  60  \ha.  to  the  square 
inch,  through  the  holes  left  in  the  cast-iron  ring  segments  for 
that  purpose.  For  grouting,  each  ring  requires  about  2^  bags 
of  lime.  The  hydraulic  rams  are  then  drawn  into  their 
cylinders  and  the  next  ring  erected.  This  being  done,  the  face 
of  the  tunnel  is  once  more  attacked,  the  horizontal  &ce  boaida 
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being  taken  down  two  at  a  time,  and,  on  the  ground  being 
excavated,  put  into  tbeir  fresh  position  21  inches  further  ahead, 
and  temporarily  strutted  from  the  shield  until  such  time  as  the 
whole  of  the  face  is  advanced,  when  "  soldiers "  are  erected, 
bearing  against  all  the  face  boards,  and  strutted  back  to  a  com- 
pleted tunnel  ring,  the  temporary  struts  being  then  knocked 
out  and  the  shield  poshed  forward  once  more  over  the  timber 
face. 

Up  to  the  present  time  the  nir  pressure  required  has  not 
been  more  than  from  5  to  6  lbs.,  but  while  passing  under 
Deptford  Greek,  which  is  subject  to  the  inilueDce  of  the  tide,  a 
considerably  greater  pressure  will  no  doubt  be  required.  At 
high  water  there  will  be  a  difference  between  the  water  level  in 
the  Creek  and  the  invert  of  the  sewer  of  about  30'  6". 

The  progress  in  this  part  of  the  work  is  also  excellent,  an 
average  of  from  six  to  seven  rings  being  erected  in  24  hours  at 
each  face.  To  ensure  water-tightness  the  flanges  of  all  segments 
are  machined  except  for  a  space  1  inch  in  depth  on  the  inside 
where  the  iron  is  jj-inch  less  in  thickness  than  the  flange.  When 
two  segments  are  bolted  together  there  is  therefore  a  space  1  inch 
deep  by  i  inch  wide,  forming  a  groove  which  is  caulked  with 
lead  wire  and  with  iron  filings  and  sal  ammoniac,  the  latter 
making  an  efficient  rust  joint.  The  bolt  boles  are  made  water- 
tight by  yam  grummets  well  soaked  in  red  lead,  which  are 
squeezed  into  them  under  the  iron  washers  placed  on  the  bolts 
at  each  end,  while  the  grout  holes,  besides  being  sealed  by  the 
grout,  are  furnished  wi^  yam  grummets  and  screw  plugs. 

The  whole  of  the  plant  at  these  shafts  is  worked  electrically, 
the  materials  being  handled  on  the  surface  and  lowered  down 
the  pits  by  3-ton  electric  locomotive  cranes,  and  hauled  along  the 
tunnels  by  an  8-h.p.  electric  locomotive. 

The  tunnels  are  lighted  by  electric  light,  and  telephonic 
commuDicatioD  is  available  between  the  men  working  in  the 
compressed  air  and  those  at  the  shafts  outside  the  air-lock. 

On  the  ironwork  length  there  are  eight  connections ;  one  at 
Knatchbull  £oad,  CamberweU,  from  which  a  new  sewer  has 
been  constructed  to  join  the  existing  low  level  at  St.  Mark's 
Koad,  Lambeth ;  one  at  CamberweU  Koad  with  the  existing 
Earl  sewer ;  one  at  Southampton  Street  with  a  local  sewer ; 
two  at  Asylum  Road,  CamberweU  (one  with  the  White  Post 
Lane  main,  and  one  with  a  local,  sewer) ;  one  at  Kender  Street, 
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Deptford,  with  the  existing  main  low-level  sewei;  and  one  at 
Amersham  "Vale,  Deptford,  also  with  the  main  low-level  sewer, 
while  an  "  eye  "  has  been  left  at  Jeffrya  Boad,  Lambeth,  for  a 
future  connection  with  the  HeaUiwall  sewer. 

lArge  cast-iron  penstocbB  and  timber  dams  are  provided 
at  all  the  main  connections  bo  that  the  flow  of  sewage  can  be 
controlled  in  either  the  existing  or  new  sewers. 

The  penstocks  are  provided  and  fixed  under  a  separate  con- 
tract with  Messrs.  Markham  &  Co.,  and  all  the  other  work  is 
being  carried  out  by  Messrs.  Griffiths  &  Co.,  contracton,  of 
London  Wall,  the  value  of  their  accepted  estimate  being 
481,553?.  9«.  lid. 

The  amotmt  of  brickwork  used  in  the  brickwork  portion  of 
the  sewers,  including  side  entrances,  etc,  is  about  27,400  cubic 
yds,,  and  the  we^^ht  of  cast  iroa  in  the  G.L  portion,  including 
penstock  chambers,  etc.,  is  approximately  22,150  tons. 

Work  was  commenced  in  January,  1910,  the  time  limit 
being  three  years. 

The  Authm-,  as  District  Engineer,  is  in  charge  of  the  work, 
under  the  direction  of  the  Chief  Engineer,  and  Mr.  J.  P.  Harris 
is  the  Besident  Engineer. 


DISCUSSION. 

Mb.  T.  W.  a.  Hatward  :  It  gives  me  pleasure  to  move  a 
vote  of  thanks  to  Mr.  Gloyne  for  the  excellent  paper  he  has  pre- 
pared and  presented  to  us.  The  London  County  Council  always 
do  their  work  as  well  aa  it  is  possible  to  do  it,  and  the  question  of 
cost  is  a  secondary  consideration.  This  new  main  sewer  is  a  very 
fine  piece  of  work.  It  runs  through  the  whole  length  of  Batteisea, 
west  to  east,  and  on  to  Deptford.  I  have  been  on  the  works  a 
great  deal  and  can  testify  that  the  work  is  done  in  the  best  possible 
manner.  I  would  like  to  express  my  appreciation  of  the  services 
rendered  by  Mr.  J.  P.  Harris,  the  resident  engineer,  in  arranging 
this  meeting.  When  one  considers  the  magnitude  of  the  work — 
the  contract  price  being  about  half  a  million  sterling — it  gives 
some  idea  of  the  amount  of  responsibility  involved.  Even  the 
preliminary  work,  before  starting  on  the  sewer  proper,  is  some- 
thing to  be  proud  of;  I  refer  to  the  design  of  the  airlock.  I  imagine 
that  ttiis  will  be  of  particular  interest  to  Members,  and  I  am  glad 
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to  see  ao  many  in  attendance  here  to-day.  Battersea  has  been 
troubled  with  storm-water  flooding  for  a  great  number  of  years, 
and  the  work  of  preventing  aueh  flooding  carried  out  by  the 
London  County  Council  and  their  predecessors  haa  been  pro- 
gressive. The  first  pumping  station  was  erected  in  the  early 
eighties,  but  this  was  soon  superseded  by  a  new  and  larger  one, 
which  was  connected  with  the  then  largest  main  sewer.  Some 
six  or  seven  years  ago  an  additional  relief  sewer  was  laid  in 
Battersea  by  the  London  County  Council  and  an  additional 
pumping  station  erected,  which  Members  will  find  fully  described 
in  a  paper  read  at  the  district  meeting  held  in  Battersea  in  May, 
1906.  The  present  sewer  is  designed  to  relieve  flooding  still 
further,  and  it  is  hoped  that  when  this  sewer  is  in  working  order 
the  borough  of  Battersea,  as  well  as  its  surrounding  districts, 
will  be  entirely  relieved  of  the  ill  effects  of  flooding.  It  is  with 
pleasure  that  I  move  the  voto  of  thanks  to  Mr.  Gloyne,  and  to 
Mr.  Fitzmaurice,  the  chief  engineer,  who  has  so  kindly  placed  the 
drawings  at  the  disposal  of  tfaia  meeting  for  the  inspection  of 
Members,  and  also  kindly  given  his  consent  for  the  Members  to 
visit  the  works. 

Mr.  a.  E.  Collins  :  I  have  very  great  pleasure  in  seconding 
the  vote  of  thanks  to  Mr.  Gloyna  It  happened  that  I  presided 
over  the  meeting  here  in  1906,  when  the  President  of  the  Local 
Government  Board  took  part  in  the  proceedings.  The  second 
reason  why  I  have  pleasure  in  seconding  this  vote  ia  that  Mr. 
Gloyne  and  myself  were  associated  a  quarter  of  a  century  ago 
in  municipal  work,  and  I  have  always  had  the  most  pleasant 
recollections  of  bim.  This  work  Mr,  Gloyne  is  doing  ia  of  very 
great  interest  to  all  of  us.  Beferring  to  the  sewers  constructed 
within  cast-iron  rings,  with  internal  diameter  kept  constant,  does 
Mr.  Gloyne  consider  there  is  any  objection  to  the  internal  lining 
being  of  hard  tiles  of  say  1  inch  to  li  inch  thick  instead  of  brick- 
work 4)f  inches  thick  ?  A  considerable  saving  in  excavation,  oast- 
iron  rings,  and  concrete  lining  would  arise  from  the  use  of  such 
tiles  instead  of  bricks.  Does  Mr.  Gloyne  consider  machining  of 
the  ring  joints  to  be  advantageous  as  compared  with  baring  them 
fine  cast  and  making  the  joints  with  strips  of  creosoted  soft  wood, 
as  I  believe  baa  been  done  almost  if  not  entirely  throughout  the 
Tube  Kail  ways  ?  I  can  imagine  difBculties  in  getting  the  machined 
joints  to  fit  accurately  everywhere. 

The  vote  of  thanks  was  unanimously  accorded. 
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Mb.  E.  M.  GTlotkk,  in  reply,  said;  I  have  to  thank  yon 
indeed  most  heartily  for  the  cordial  vote  of  thanks  you  have 
given  to  me,  and  I  am  sure  if  Mr.  Fitzmaorice  were  here  he 
vould  also  express  his  appreciation  of  the  kindness  by  which 
you  have  passed  the  vote  of  thanks  to  him  for  the  loan  of  the 
drawings  and  permission  to  view  the  works  this  afternoon,  I 
shall  be  very  happy  indeed  to  reply  to  any  points  which  may 
be  raised,  either  on  the  works  this  afternoon  or  in  writing  after- 
wards. If  Members  who  wish  to  raise  such  points  will  kindly 
write  to  me  I  will  endeavour  to  give  them  answers.  Although 
I  am  particularly  busy  I  have  had  great  pleasure  in  preparing 
this  short  paper,  and  I  hope  it  will  be  of  beneSt  to  everybody 
this  afternoon,  if  not  an  instruction.  I  am  very  glad  indeed  to 
have  been  able  to  be  present  at  one  of  these  meetings.  It  is 
maoy  years  since  I  attended  one,  I  am  sorry  to  say,  but  one  is 
BO  bosy  in  the  service  of  the  London  County  Council,  that  time 
does  not  permit  of  leaving  one's  ofKce  to  attend. 

The  objection  to  lining  the  cast-iron  sewers  with  tiles  is  that 
when  cleansing  operations  become  necessary,  tiles  would  get 
broken  and  become  displaced.  I  consider  blue  bricks  much 
preferable. 

As  regards  the  machining  of  the  segments,  there  is  no 
difficulty  in  obtaining  an  accurate  fit  between  the  machined 
faces. 

Each  s^ment  is  inspected  at  the  foundry  both  before  and 
after  niachinii^,  and  stamped  with  a  distinguishing  mark. 

Creosoted  soft  wood  would  rot  in  process  of  time,  and  it  is 
not  desirable  to  have  any  chance  of  leakage  into  the  sewer.  I 
consider  a  better  job  is  made  with  the  machined  joints. 
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October  21,  1911. 

Seld  at  ike  Town  Sail,  Batteraea. 

A.  D.  Gbeatoeex,  M.IKST.O.K,  Presidknt,  in  the  Chair. 


The  Secretary  read  the  notice  conveniiig  the  meeting.  The 
eeveral  resolutions  passed  at  the  Special  General  Meeting,  held 
at  Gidea  Park,  on  September  23,  1911,  were  put  and  confirmed 
unanimously. 

Mb.  R.  J.  Thomas,  Aylesbury,  Vice-President,  moved  a  vote 
of  thanks  to  the  Mayor  and  Corporation  of  Battersea  for  the  use 
of  the  Town  Hall  for  the  meeting,  and  it  was  unanimously 
adopted. 

The  Members  then  proceeded  to  inspect  the  sewer  works  in  pro~ 
gress  in  KnatMuU  Road,  Camiberwell,  the  Metn^ers  enterinff  the 
airlock  and  inspecting  the  works. 
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JannaiT  13,  1912. 

Seld  at  the  OJieet  of  the  InatUution. 
A.  D.  Gbeatobkx,  M.ISST.C.E.,  Presidkht,  in  the  Chair. 


The  Secretary  read  the  notice  coDveniug  the  meeting.     The 
following  reaolutiona  were  carried  tmanimously : — 

(1)  That  the  Special  Besolutions  of  the  luatitntion  passed 

on  the  5th  day  of  July,  1911,  and  confirmed  on  the 
29th  day  of  July,  1911,  and  the  Special  Eesolutions 
of  the  Institation  pasaed  on  the  23rd  day  of  September, 
1911,  and  confirmed  on  the  2l8t  day  of  October,  1911, 
be  rescinded  so  far  (only)  as  they  relate  to  alterations 
in  the  Memoraadnm  of  Association  of  the  Institution. 

(2)  That  Clause  3  (the  Objects  clause)  of  the  original  Memo- 

randum of  Association  be  altered  as  shown  on  pages 
3  and  4  hereof.* 

(3)  That  the  necessary  application  be  made  to  the  Court  for 
the  confirmation  of  the  alterations  specified  in  Besolution  2. 

•  The  alteratiom  were  set  out  in  fvil  in  the  notice  of  the 
meeting. 
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Febraai?  9,  1912. 

ffeld  at  the  Caxton  Sail,  Westminster,  S.  W. 

A.  D.  Gbbatobkx,  M.INST.O.E.,  Pkesident,  in  the  Chair. 


The  minutes  of  the  previous  meeting  were  read,  confirmed,  and 
signed. 


THE  RELATION  OF  MODERN  ROAD 

SURFACINGS  TO  PISH  LIFE. 

By  W.  J.  A.  BUTTERFIELD,  M.A,  F.I.C.,  AssocInst.C.E 

QussTiONS  have  frequently  arisen  of  late  in  regard  to  the  eCTect 
of  surface  waahinga  from  roads  on  the  fish  life  In  tho  streams, 
ponds,  or  rivers  into  which  the  washings  ultimately  pass.  The 
materials  used  in  the  construction  and  maintenance  of  roads,  and 
their  methods  of  employment,  have  changed  in  most  districts  in 
recent  years,  while,  where  the  old  methods  of  maintenance  have 
been  retained,  various  compositions  have  been  applied  to  the 
surface  of  the  roads  with  a  view  to  suppressing  dust  in  dry 
weather.  It  has  been  freq^uently  alleged  that  the  new  methods 
and  materials  have  resulted  in  pollution  of  the  surface  washings 
of  a  nature  which  has  been  respousible  for  the  death  of  fish  in 
adjacent  waters  into  which  the  washings  have  passed.  Opinions 
as  to  the  fairness  of  these  allegations  have  been  expressed  with 
a  partiality  and  an  assurance  worthy  of  firmer  foundations.  The 
ascertained  facts,  aa  to  the  eCTects  of  different  road  surfacings  on 
the  composition  of  the  washings  and  of  the  effects  of  the  latter 
on  fish  life,  have  hitherto  been  very  few.  The  object  of  the 
investigations,  described  ;n  this  paper,  has  been  to  collect  more 
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definite  data,  on  which  it  will  be  possible  for  those  interested 
in  road  construction  and  maintenance,  as  well  as  all  who  are 
interested  in  saving  water-courses  from  pollution,  and  in  pre- 
serving fish  life  in  rivers  and  lakes,  to  form  a  judgment  which 
will  have  a  trustworthy  basis.  It  will,  donbtlesa,  be  necessary 
from  time  to  time  to  enlai^  our  knowledge  in  this  respect 
by  further  investigation  in  a  like  direction,  but  the  results 
reported  in  this  paper  should  suffioe  to  enable  fairly  reliable 
deductions  to  be  drawn  in  regard  to  the  effect  on  fish  life  of  the 
materials  which  are  used  for  road  treatment  at  the  present  day. 

I.  Thb  WateB'BOund  Macadau  Road. 

The  road  surfaces  primarily  considered  are  those  of  the  main 
and  secondary  country  roads,  to  the  exclusion  of  street  paving 
such  as  is  employed  solely  in  towns,  because  only  in  a  few  cases 
will  the  latter,  for  obvious  reasons,  have  any  very  direct  bearing 
cm  the  pollution  of  fishing  streams.  The  main  and  secondary 
country  roads  were,  untO  about  five  years  ago,  with  very  few 
exceptions,  constructed  of  water-bound  macadam;  the  stone 
used  varying  according  to  the  locality,  and  the  nature  and 
volume  of  the  traffic.  The  disintegrated  stone  or  earth  used  as 
binding  material  would  not,  on  extraction  by  water,  impart  to 
the  latter  ingredients  differing  appreciably  from  those  of  water 
draining  from  soil  in  the  vicinity.  Hence,  the  materials  used 
on  water-bound  macadam  roads  may  i>e  regarded  as  having  in 
themselves  no  specially  pernicious  effect  on  water-courses  into 
.  which  the  surface  washings  from  the  roads  might  pass.  The 
only  question  which  arises  in  connection  with  such  roads  is  the 
effect  of  refuse  (e.g.  horse-droppings,  petrol,  lubricating  oil) 
dropped  on  tJte  roads  by  passing  traffic,  and  as  this  question 
arises  with  even  greater  force  in  the  case  of  roads  constructed 
or  surfaced  with  more  impervious  materials,  it  will  be  discussed 
after  these  materials  have  been  considered. 

2.  DusT-ABATiNG  MATERIALS :  Sea  water,  calcium  chloride. 

The  advent  of  self-propelled  vehicles  on  the  road,  which 
followed  the  passii^  of  the  Motor  Gar  Act  in  1S96,  caused 
attention  to  be  drawn  to  the  dust-making  qualities  of  different 
road  BurfacingB.    The  higher  speed  at  which  vehicles  of  the 
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Bame  weight  were  able  to  travel  after  self-propuleion  became 
permiSBible,  was  atteoded  by  a  greater  formation  of  dust  and  a 
wider  dispersion  of  tbat  dust  through  the  air.  In  order  to 
reduce  the  formation  of  dust  and  to  make  the  dost  formed  less 
liable  to  be  widely  dispersed  through  the  action  of  passing  trafSc, 
various  agents  have  been  applied  to  the  road  surface.  Certain 
of  these  t^ents,  which  are  independent  in  their  action  of  tlie 
state  of  humidity  of  the  atmosphere,  can  be  more  appropriately 
dealt  with  under  a  subsequent  heading,  bub  there  are  others 
which  depend  for  the  permanence  and  effectiveness  of  their 
action  on  the  variations  in  the  d^^^  of  humidity  of  Ute 
atmosphere.  First,  there  is  the  time-honoured  expedient  of  road- 
watering  which,  obvioasly,  is  inapplicable  to  country  roads  where 
supplies  of  water  are  not  always  obtainable  at  frequent  and 
regular  intervals,  and  where  the  cost  of  frequent  and  regular 
watering  must  be  prohibitive.  The  duration  of  the  effect  of 
road  watering  is  determinod  solely  by  the  rato  at  which  evapora- 
tion proceeds,  and  once  the  water  has  been  disseminated  as 
vapour  in  the  atmosphere  the  effect  of  the  watering  will  have 
passed  away.  In  order  to  obtain  a  more  lastii^  effect,  it  was 
proposed,  in  the  early  stages  of  the  dust-abating  movement,  to 
use  salt  water  for  road-watering  in  place  of  fresh  water.  On 
evaporation,  the  former  leaves  a  residue  of  sodinm  chloride 
(common  salt)  and  othw  salts,  the  bulk  of  which  are  hygro- 
scopic. That  is  to  say,  these  salts  absorb  moistnre  from  the  air 
when  it  is  relatively  humid  and  give  up  moistnre  to  the  air 
whea  it  is  relatively  dry.  In  the  semi-liquid  state  which  they 
attain,  onless  exposed  to  a  dry  atmosphere  for  a  sufficiently 
long  time,  these  salts  permeate  the  more  porous  particles  of  dia- 
int^irated  road  materifd,  thus  rendering  them  comparatively 
heavy  and  hindering  their  subdivision  into  finer  particles.  The 
relatively  large  and  heavy  particles  which  then  constitute  the 
dust  are  less  easily  raised  by  passing  traffic,  and  if  raised,  settle 
more  readily.  Hence,  the  dust  nuisance  is  appreciably  abated 
by  the  employment  of  such  hygroscopic  salts.  The  first  solution 
of  salts  thus  employed  for  dust-abating  purposes,  viz.  sea  water 
(which,  for  reasons  which  it  is  alien  to  the  purpose  of  this  paper 
to  discuss,  was  generally  discarded  after  trial),  has  no  appreci- 
able signifioauce  in  regard  to  its  effect  on  fish  life,  because  the 
majority  of  our  fresh-water  fish  are  not  forthwith  seriously 
{>erturbad  by  a  transfsrenee  from  fresh  water  to  sea  water  or  to 
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a  mixture  of  fresh  and  sea  water.  Many,  indeed,  of  those  which 
are  most  highly  esteemed  by  the  angler  are  migrants.  More 
effective  than  sea  water,  in  that  its  action  is  more  lasting  and 
its  subsidiary  effects  less  objectionable,  is  a  solution  of  calcium 
chloride,  a  salt  which  chemically  closely  resembles  sodium 
chloride,  which  is  the  chief  saline  constituent  of  sea  water. 
This  salt,  when  dissolved  in  water  in  the  proportion  of  one  part 
of  calcium  chloride  to  1000  parts  of  water,  has  no  effect  on  fish 
(gudgeon).  Since  the  rate  of  extraction  of  calcium  chloride 
from  road  surfaces,  to  which  it  has  been  applied,  is  extremely 
nnlikely  to  produce  a  solution  of  it  of  as  high  a  degree  of 
concentration  as  that  named  (see  the  Reports  of  the  Judges'  Com- 
mittee of  the  Beads  Improvement  Association  on  the  Official 
Tests  of  the  Dnet-laying  Qualities  of  Calcium  Chloride,  1909-10), 
it  may  be  inferred  that  calcium  chloride  may  be  applied  to  roads 
for  dust  abatement  without  risk  of  ill  effects  on  fish  life  in  the 
streams  and  ponds  of  the  district. 

3.   BlTUHIHOUS   OB  TaHRED   StTBPACIKGS, 

The  application  of  tar  and  bituminous  materials  to  country 
roads  was  initiated  with  a  view  simply  to  abating  dust.  Among 
the  early  materials  of  an  oily  or  bituminous  character  which 
were  tried  were  preparations  of  petroleum  and  blast  furnace 
tar,  bnt  the  application  of  these  materials  has  since  passed  into 
relative  insignificance  compared  with  the  use  of  c<»l  tar,  and 
latterly  of  certain  natural  bitumens  and  asphalts.  Originally 
the  intention  underiying  the  employment  of  coal  tar,  other  tars, 
and  oils,  etc,  was  to  land  the  particles  constituting  the  road- 
surface  together  by  a  semi-plastic  and  essentially  non-brittle 
material,  and,  in  the  event  of  the  particles  being  torn  asunder, 
to  have  their  pores  so  filled  by  a  heavy  liquid  or  semi-solid 
that  they  would  remain  in  suspension  in  the  air  only  for  a  very 
brief  time.  The  employment  of  these  materials  with  this  object 
resulted,  however,  in  the  discovery  that  they  serve  another 
purpose,  which  is  of  far  greater  ultimate  importance,  viz.  that 
of  proloi^ing  the  life  of  the  road  surface  and  thereby,  (neterit 
pariims,  reducing  the  charges  for  road  maintenance.  It  may 
now  quite  properly  be  said  that  tar  and  similar  materials  are 
appli^  to  road  surfaces  primarily  with  the  object  of  maintain- 
ing the  road,  and  that  the  advantage  of  dnst  abatement  which 
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they  afford  is  only  incidental  to  their  employment  for  mainte- 
nance. The  surfacing  of  roada  with  tar  and  similar  materials, 
if  properly  carried  out,  results  in  the  outer  layer  or  skin  of 
the  r<md  being  rendered  waterproof,  and  so  long  as  this  skin 
remains  intact,  water  cannot  penetrate  to  the  underlying  road 
material.  The  extent  to  which  the  tar  which  is  applied  for 
the  coating  or  painting  of  road  surfaces  penetrates  below  the 
surface  depends  on  a  number  of  factors,  among  which  may  be 
named  the  nature  of  the  road  material,  its  d^;ree  of  consolida- 
tion, and  the  viscosity  of  the  tar  on  application.  To  whatever 
extent  the  penetration  of  the  tar  may  vary  according  to  the 
varying  conditions  of  its  use,  it  is  only  the  surface  layer  or  sldn 
of  the  coating  of  tar  which  can  affect  water  which  falls  or 
stands  upon  it,  because,  so  long  aa  the  coating  is  sound,  the 
water  is  prevented  from  penetrating  the  surface  layer.  On  this 
account  the  quantity  of  tar  applied  to  a  road  surface  is  less 
material  in  r^ard  to  the  pollution  of  water-courses  than  is  the 
extent  of  surface  covered  by  the  tar.  The  ultimate  dispersion 
of  the  whole  quantity  of  tar  by  attrition  will  in  any  case  be 
spread  over  so  long  a  period  that  it  is  unnecessary  to  r^ard  it 
as  having  any  serious  bearing  on  the  pollution  of  water-courses. 
The  question  therefore  to  be  considered  is  to  what  extent  water 
impinging  with  the  force  of  the  heaviest  rainfall  on  a  tarred 
Burlace,  or  water  standing  on  such  a  surface  (from  which  it 
may  happen  not  to  dnun  away  quickly)  may  become  polluted 
by  such  contact  with  the  tarred  surface.  The  effect  of  impinge- 
ment of  heavy  rain  is  difBcult  to  estimate ;  it  is  conceivable 
that  in  warm  weather  the  drops  of  rain  may  momentarily  pit 
the  surface  and  so  secure  a  larger  area  of  contact  than  would 
otherwise  be  the  case.  But,  on  the  other  hand,  such  pitting  of 
the  surface  can  only  occur  when  the  rainfall  is  exceptionally 
heavy,  and  in  that  case  the  water  will  drain  off  from  the  surface 
more  quickly,  and  the  time  of  contact  will  be  correspondingly 
short.  Probably  the  most  serious  risks  of  pollution  of  water 
occur  during  a  diizzle  or  long-continued  rainfall,  which  at  no 
time  is  heavy,  as  in  that  case  the  water  will  remain  for  a  com- 
paratively long  period  in  contact  with  the  taired  surface  before 
draining  from  it  into  water-courses.  These  considerations 
apply  to  normal  conditions.  Gases  may,  however,  occur,  in 
which  a  heavy  storm,  with  a  rush  of  flood  water,  following  very 
shortly  after  tar  has  been  applied  to  a  road,  will  be  attended 
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by  the  actual  lifting  away  and  removal  of  the  tar  itself  while 
it  is  still  soft  and  not  consolidated  with  the  road  material.  In 
that  case  the  tar  may  be  carried  bodily  into  water-courses,  and 
the  question  of  the  extent  to  which  it  will  pollute  the  water 
therein  has  to  be  considered.  The  degree  of  pollution  will  be 
determined  by  the  proportion  of  the  tar  so  carried  into  the 
water-course  to  the  total  volume  of  water  therein,  and  by  the 
extent  to  which  the  tar  and  water  are  agitated  tc^ether  by 
the  natural  movement  of  the  water.  Such  removal  of  the  tar 
en  bloc  into  water-courses  can  occur  only  in  rare  instances,  but 
the  probable  effects  of  its  occurrence  on  fish  life  will  be 
considered  later.  Tar  only  has  been  spoken  of  in  this  paragraph, 
bnt  the  same  considerations  apply  equally  to  bituminous  sur- 
facing materials  in  general. 

4.  PrrcH  AND  Asphalt-Macadam. 

A  few  words  may  be  said  as  to  the  possible  effect  of  pitch  or 
asphalt-macadam  roads  or  pitch-grouted  roads,  as  distinguished 
from  water-bound  macadam  roads  surfaced  with  tar  or  bitumi- 
nous material.  If  the  pitch-macadam  or  pitch-grouted  road  is 
properly  constinicted,  water  will  not  penetrate  beyond  the  depth 
of  surface  inequalities ;  and  for  the  present  purpose  it  is  suf- 
ficient to  r^ard  only  the  surface  layer  of  such  roads,  and  to 
bear  in  mind  the  difference  in  composition  between  the  pitch, 
pitch -grouting  or  asphalt,  and  the  tar  or  more  fluid  bitumen 
which  is  used  for  the  surface  treatment  of  water-bound  maca- 
dam roads.  The  quantity  of  pitch  used  in  constructing  a  pitch- 
bound  road  is  not  material  for  the  case  under  consideration; 
it  is  only  the  area  of  surface,  including  inequalities,  exposed, 
which  comes  into  question  in  respect  of  the  possible  poUation 
of  washings  from  the  road.  The  possibility  of  pitch-bound 
macadam  being  carried  bodily  into  water-courses  is  so  remote 
that  it  need  not  be  further  considered. 


6,  The  Nature  asd  Composition  of  Tab  and  Pitch  :  Coal  Tar, 
Oil  Tar  or  WaAer  Gas  Tar,  Blaat-fumace  Tar,  Producer  Tar. 

The  nature  and  composition  of  tar  and  pitch  need  only  be 
considered  in  so  far  as  they  have  any  bearing  on  the  question 
of  the  possible  pollution  of  water  which  has  been  in  contact; 
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vith  the  tar  or  pitch,  but  since  the  effect  of  these  materiEtls  on 
vater  varies  very  greatly  with  their  nature  and  composition,  it 
is  necessat;  to  indicate,  broadly,  the  differences  in  tara  and  pitches 
ordinarily  produced  in  this  country. 

Coal  Twr  is  a  by-product  of  the  carbonisation  of  coal  on  gaa- 
vorks  and  in  coke-ovens.  Ita  nature  and  composition  vary 
widely  according  to  the  heat  to  which  the  coal  has  been  raised 
in  the  course  of  carbonisation,  and  according  to  the  disposition 
and  size  of  the  oarbonising  chamber  or  retort.  The  specific 
gravity  may  range  from  1'12  to  1*29,  being  higher  the  h^her 
the  temperature  to  which  the  tarry  vapours  have  been  exposed, 
^nd  the  longer  their  exposure  thereto  in  the  oarbonising  plant 
In  all  cases  tiie  crude  tar,  as  produced,  contains :  a  certain 
amount  of  water  or  aqueous  liquor,  containing  more  or  less 
ammonia  and  salts  of  ammonia ;  a  small  proportion  of  l^ht  oils ; 
a  larger  proportion  of  middle  or  creosote  oils,  freqnently  con- 
taining a  considerable  quantity  of  naphthalene ;  a  rather  smaller 
proportion  of  heavy  oils,  from  which  anthracene  may  be  extracted; 
and  a  large  proportion  of  pitch,  which  consists  mostly  of  bitumi- 
nous matter,  but  contains  a  varying  proportion  of  uncombiiied 
carbon.  The  extent  to  which  these  ingredients  vary  may  be 
roughly  indicated : 

Crude  coal  tar  may  contain  from  about  1  to  30  per  cent. 
or  more  of  water  or  ammoniacal  liquor.  The  percentage  of 
water  depends  on  the  efficiency  of  the  plant  used  for  the  separa^ 
tion  .of  the  tar  and  liquor  at  the  gasworks,  but  is  largely  in- 
fluenced by  the  nature  of  the  tar.  Tar  produced  at  high  heats 
of  carbonisation  and  with  a  considerable  free  space  in  the  retorts 
will  contain  a  large  proportion  of  water  which  the  separating 
plant  will  ordinarily  abstract  with  greet  difficulty,  owing  to  the 
water  and  tar  being  in  an  emulsified  condition.  The  water  may 
in  all  cases  be  removed  from  the  tar  by  distillation  or  boiling, 
but  in  the  case  of  tars  produced  at  high  heats  and  containing  a 
large  proportion  of  water,  its  removal  by  boiling  or  distillation 
becomes  troablesome  owing  to  the  froth^g  and  violent  bumping 
which  ensue  when  such  tars  are  boiled.  It  can  ooly  be  properly 
carried  out  under  skilled  supervision  in  the  special  stills  whidi 
are  provided  in  tar  works.  The  composition  of  the  liquor  will 
be  referred  to  subsequently. 

The  light  oils  in  coal  tar  comprise  the' oily  constituents 
which  distil  over  witb  the  water  and  up  to  a  temperatnxe  of 
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170  deg.  C.  rhe^  vaiy  in  amount,  accordicg  to  the  Bource  and 
character  of  the  coal  tar,  from  i  per  cent,  to  about  5  per  cent. 
They  have  a  lower  specific  gravity  than  water,  and  as  their 
components  are  practically  insolnble  in  water,  they  float  on  the 
surface  of  the  latter,  and  are  chiefiy  responsible  for  the  surface 
film  which  is  generally  formed  when  crude  tar  ia  mixed  with 
water. 

I^  proportion  of  middle  or  creosote  oila,  diatilliug  between 
170-270  deg,  C,  varies,  according  to  the  source  and  character 
of  the  coal  tar,  from  about  9  per'  cent,  to  25  per  cent.  They 
have  a  higher  specific  gravity  than  water,  and  ordinarily  hold  in 
solution  considerable  qoantities  of  phenols  or  tar  acids  and 
naphthalene.  The  proportion  of  crude  tar  acids  naturally  present 
in  the  oils  may  vary  from  about  1  per  cent  to  25  per  cent,  by 
volume  of  the  oil,  being  nsnally  greater  when  the  tar  vapours 
have  not  been  exposed  to  a  high  temperature  in  the  carbonising 
plant.  The  amount  of  naphthalene  geuetally  present  in  the 
middle  oila  is  greats  \han  they  can  hold  iu  solution  at  ordinary 
temperatores,  and  consequently  these  oils  contain  more  or  less 
naphthalene  in  a  solid  state.  In  many  cases,  they  are  a  pasty 
or  almost  solid  mass,  owing  to  the  lai^  proportion  of  naphtha- 
lene they  contain,  and  the  oil  proper  can  only  be  obtained  by 
expression.  The  proportion  of  naphthalene  is  larger  the  higher 
the  temperature  to  which  the  tarry  vapours  have  been  exposed 
and  the  longer  their  exposure  thereto  in  the  carbonising  plant. 

The  amount  of  heavy  oils  distilling  above  270  deg.  C.  varies 
from  about  2  per  cent,  to  1 5  per  cent,  of  the  tar  according  to  the 
source  and  character  of  the  latter,  and  the  temperature  at  which 
its  distillation  has  been  stopped.  These  oils  are  generally  pasty 
at  ordinary  temperatures,  owing  to  anthracene  and  allied  bodies 
being  deposited  from  them  on  cooling. 

The  proportion  of  pitch,  which  is  the  residue  remaining  in 
the  still  at^r  the  greater  part  of  the  volatile  oils  have  been 
driven  off,  varies,  according  to  the  source  and  character  of  the 
tar  and  the  temperature  at  which  the  distillation  of  the  tar  has 
been  stopped,  from  50  per  cent,  to  85  per  cent,  of  the  tar.  The 
pitch  is  a  solid,  more  or  less  plastic,  or  more  or  less  brittle, 
according  to  the  amounts  of  heavy  oUs  which  have  been  allowed 
to  remain  in  it  as  determined  by  the  temperature  at  which  the 
distillation  of  the  tar  has  been  stopped.  The  main  constituent 
of  the  pitch  is  bituminous  matter  of  a  complex  nature,  bat  there 
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is  in  the  pitch  also,  a  certain  proportion  of  "  free  "  carbon  which 
varies,  according  to  the  coaditioas  of  fonuatioQ  of  the  tar,  from 
10  per  cent  to  35  per  cent,  of  the  pitch,  being  greater  the  higher 
the  temperatnre  to  which  the  tarry  vapours  have  been  exposed 
and  the  longer  their  exposure  thereto  in  the  carbonising  planL 

Oil  tar  proper,  or  the  tar,  frequently  termed  either  "  oil  tar" 
or  wat^  gas  tar,  which  ia  derived  from  carburetted  water  gas 
plant  has  a  Bpecific  gravity  generally  rather  higher  than  that  of 
water,  though  occasionally  samples  are  found  of  a  lower  apecifio 
gravity.  The  carburetted  water  gas  tar  in  its  crude  state  con- 
sists  of  an  emulsion  of  tar  and  water  in  which  the  proportion  of 
water  ia  often  very  high.  Separation  of  the  water  is  frequently 
attended  with  conaiderahle  difficulty.  The  water  containa  little 
or  no  ammonia.  The  proportion  of  light  oils  in  the  crude  tar 
varies  from  5  per  cent,  to  25  per  cent;  of  middle  oils  firom 
10  per  cent,  to  35  per  cent ;  of  heavy  oils  from  10  per  cent 
to  20  per  cent. ;  and  of  pitch  from  30  per  cent,  to  60  per  cent. 
The  wide  variations  in  composition  are  due  to  differences  in 
the  temperatures  at  which  the  carburetting  and  superheating 
chambers  of  the  gas-making  plant  have  been  worked,  and  to 
differences  in  the  ratio  of  oil  used  to  water  gas  made  and  in  the 
nature  of  the  oil  ased.  The  light  oils  are  physically,  if  not 
chemicaUy,  very  similar  to  the  light  oils  of  coal  tar.  The  middle 
oils,  however,  cannot  properly  be  regarded  as  creosote  oil  because 
they  yield  only  at  the  most  1  per  cent,  to  2  per  cent,  of  tar 
acids.  They  frequently,  also,  are  almost  free  from  naphthalene, 
but  this  depends  on  the  mode  in  which  the  carburetted  water 
gas  plant  haa  been  operated.  The  heavy  oils  contain  less  anthra- 
cene than  the  corresponding  oils  from  coal  tar.  There  is  less  free 
carbon  in  the  pitch  than  in  coal  tar  pitch,  the  amount  seldom  ex- 
ceeding 10  per  cent.  The  oils,  particularly  the  light  oils,  have  a 
very  penetrating  and,  to  most  people's  senses,  very  oEFensive 
smell,  which  appears  to  be  communicated  to  milk  and  uncooked 
meat  or  fish  which  is  exposed  to  it,  ao  that  they  become  tainted 
thereby.  On  this  account,  carburetted  water  gas  tar  is  now 
seldom  used  in  a  crude  or  unmixed  state  for  the  treatment  of 
roads ;  but  on  those  of  the  smaller  gasworks  which  possess 
water  gas  plant  the  tar  produced  therein  is  frequently  run  into 
the  same  storage  tanks  as  coal  tar,  and  the  mixture  is  sold  as 
gas  tar. 

Blost  /wnaee  lar,  which  is  occasionally  used  for  the  treat- 
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ment  of  ro&ds,  is  s  local  production,  being  obtained  from  tbe 
blast  fumaces  which  use  Scotch  splint  coal  as  fueL  Its  specific 
gravity  is  usuEilly  about  I'l.  It  containa  in  its  crude  state 
from  1  per  cent,  to  10  per  cent  of  water,  which,  however, 
contaioB  only  a  small  proportion  of  ammonia  as  compared  with 
the  ammonia  in  the  gas  liq^uor  of  coal  tar.  Tbe  proportion  of 
light  oils  is  usually  lower  than  in  cmde  coal  tar,  the  proportion 
of  middle  oils  20  per  cent,  to  30  per  cent. ;  that  of  heavy  oils 
5  per  cent,  to  15  per  cent. ;  and  of  residual  pitch  60  per  cent  to 
70  per  cent.  The  middle  oils  contain  a  high  proportion  of  tar 
acids,  viz.  about  30  per  cent,  to  40  per  cent  of  their  volume. 
They  are  sold  as  blast  furnace  creosote.  The  middle  oils  and 
heavy  oils  contain  very  little  naphthalene  and  anthracene,  and 
are  more  freely  fluid  than  the  corresponding  oils  of  coal  tar. 
The  pitch  contains  from  5  per  cent,  to  20perQent  of  free  carbon. 
pToducer  Tar. — Certain  types  of  gas  producer  using  bitumin- 
ous coal  or  slack  also  yield  tar  which  is  sometimes  offered  for 
use  on  roads.  It  varies  considerably  in  character,  but  generally 
speaking,  producer  tars  are  not  very  suitable  for  application  to 
roads,  and  as  their  production  is  at  present  relatively  small  and 
somewhat  local  it  tms  not  been  thought  necessary  to  investigate 
specially  their  effect  on  fish  life. 

6.  Naujub  and  CoMPOSiTiOH  OF  Natoral  Asphalts,  etc. 
The  natural  asphalts  and  asphaltums  vary  so  greatly  in 
nature  and  composition  that  it  would  be  out  of  tbe  question  to 
refer  to  them  in  detail  in  a  paper  of  this  character.  Qenerally 
speaking,  however,  tbe  bituminous  matter  contained  in  natural 
asphalt  rocks,  in  liquid  asphaltums,  and  in  petrolenm  oil  resi- 
duum is  free  from  phenols.  Water  which  has  been  in  intimate 
contact  with  certain  of  these  natnral  materials  may  become 
highly  tainted  so  far  as  taste  and  smell  are  concerned,  but  this 
tainting  is  not  caused  by  alt  such  materials,  and,  as  will  appear 
later,  when  it  occurs  is  not  usually  highly  detrimental  to  fish 
life. 

7.  The  Method  of  Investigation. 
The  investigations  were  carried  out  on  water  which  had 
been  Stated,  or  otherwise  bronght  in  contact  in  the  manner 
stated,  with  the  particular  tar  or  road-treating  material  which 
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waa  the  subject  of  study  at  the  time,  and  on  aqueous  Bolutions 
of  determined  strength  of  variouB  components  of  tar,  etc  The 
amount  of  certain  important  impurities  in  the  water  which  had 
been  agitated  with  tar,  etc.,  were,  where  poeaible,  determined. 
By  judicious  choice  of  representative  tars  and  of  solutions  of 
particular  ingredients  of  them,  it  was  hoped  that  light  would 
be  thrown  on  the  relative  effects  of  different  tars  and  of  their 
components  on  fish  life  in  water  which  had  been  in  contact 
with,  or  which  contained,  them.  The  preliminary  experiments 
were  made  with  either  gudgeon  or  dace,  or  both,  and  when  the 
information  thus  gained  showed  that  farther  investigation  was 
desirable,  they  were  extended  to  other  fish.  The  results  with 
dace  and  gudgeon  will  be  given  in  the  first  instance,  and  the 
relative  susceptibility  of  different  fish  to  the  toxic  action  of  the 
more  important  solutions  will  be  referred  to  separately.  The 
water  or  solution  used  in  each  case  was  contained  in  a  glass 
vessel  of  6  or  6  gallons  capacity,  into  which  one  or  more  fish 
were  put.  The  fidi  were  watched,  and  the  time  of  the  first 
symptoms  of  their  being  harmfully  affected  was  noted,  as  well 
as  the  time  of  death,  if  death  ensued.  Individual  specimens  of 
the  same  species  were  sometimes  found  to  difier  considerably 
one  from  the  other  in  their  resistance  to  the  effects  of  poison, 
but  the  number  of  experiments  made  in  most  cases  allowed  of 
conclusions  being  drawn,  which  fairly  represent  the  average 
auaceptibiHty  of  the  species.  When  fish  which  ordinarily  live 
in  water  which  is  highly  aerated  were  being  studied,  special 
means  of  agitation  were  adopted  to  keep  the  water  sufficiently 
wcllaeratei 

8.  Tee  Effect  oh  Fish  Life  of  Biffekent  Components 

OF  Coal  Tab. 
It  will  be  most  convenient  to  deal  in  the  first  place  with  the 
more  important  components  of  coal  tar  and  afterwards  to  refer 
to  water  which  has  been  in  contact  with  ooal  tar  itself.  For 
this  purpose  the  components  of  coal  tar  which  re(^niTe  special 
consideration  are :  (i)  the  water  or  gas  liquor ;  (ii)  the  tar  oils 
and  their  associated  bodies;  (iii)  the  pitch. 

(i)  The  Amj&onia^  Liquor  avd  its  Ingredients. — The  water 
or  liquor  contained  in  crude  coal  tar  is  an  aqueous  solution  of 
ammonia   and  a  number  of  compounds  of  ammonia  and   of 
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phenols  and  small  proportions  of  the  basic  bodies  contained 
in  coal  tor.  The  free  imd  combined  ammonia  present  in 
the  liquor,  which  is  known  as  "gas  liquor"  or  "ammoniacal 
liquor,"  may  be  divided  into  two  groups,  viz.  (a)  free  ammonia 
and  the  compouuds  of  ammonia  with  carbon  dioxide  and 
sulphur,  and  (b)  the  more  stable  compounds  which  ammonia 
forms  with  several  acid  radicles.  It  will  be  convenient  to 
refer  to  the  ammonia  of  the  first  group  as  "  volatile  "  ammonia, 
and  that  of  the  second  groap  as  "  fixed  "  ammonia.  The  greater 
proportion  of  the  ammonia  in  gas  liquor  is  "  volatile,"  but  the 
ratio  of  "volatile"  to  "fixed"  ammonia  varies  with  the  am- 
moniacal strength  of  the  liquor  and  the  point  in  the  train  of 
condensing  and  tar  and  ammonia  extracting  apparatus  on  the 
gasworks  at  which  the  liquor  (or  the  tar  containing  it)  has  been 
collected.  The  mixed  liquor  from  all  points,  if  of  about  the 
standard  (10-"  ounce  ")  strength,  contains  about  five-sisths  of  its 
ammonia  in  the  "  volatile,"  and  one-sixth  in  the  "  fixed  "  state. 
The  liquor  present  in  tar  varies  greatly  in  strength,  but  is 
usually  considerably  lower  than  10-"  ounce,"  and  in  that  case 
more  than  one-sixth  of  its  ammonia  will  be  in  the  "fixed" 
stata  It  will  appear  later  that  the  "volatile"  ammonia  is 
of  much  greater  moment  than  the  "  fixed  "  in  regard  to  the  pol- 
lution of  fishing- waters,  but,  as  certain  of  the  "  fixed  "  ammonia 
compounds  in  gas  liquor  can  be  detected  with  certainty  when 
present  in  water  in  extremely  small  proportion,  and  as  these 
oompounds  are  unlikely  to  be  derii'ed  from  any  source  other 
than  gas  liquor,  the  "fixed"  ammonia  becomes  important  as  a 
clue  in  the  detection  of  pollution  of  water  by  gas  liquor  or 
crude  coal  tar. 

Gas  liquor  ordinarily  contains  about  02  per  cent,  of  phenols, 
the  amount  increasing  to  a  maximum  of  nearly  0*4  per  cent,  in 
liquor  which  has  been  deposited,  or  otherwise  brought  into  inti- 
mate contact,  with  tar,  and  decreasing  to  a  trace  in  liquor  from 
the  last  washing  plant  on  the  gasworks.* 

The  "  volatile "  ammonia  consists,  as  already  indicated,  of 
free  ammonia,  ammonium  sulphide  and  ammonium  carbonate. 
The  "fixed"  ammonia  consists  chiefly  of  ammonium  sulpho- 
cyanide  (thiocyanate),  ammonium  ferTOcyanide,ammoniamthio- 
sulphate,  ammonium  chloride,  and  ammonium  sulphate. 

•  Cr.  F.  W.  Skirrow,  "  Jonmal  of  tha  Sodoty  of  Cboniokl  Indiwtrr,  1908," 
P.6B.) 
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Table  I.  shows  the  eEfects  on  fish  of  solutions  of  these  salts 
of  ammonia  of  different  strengths.  The  strengths  of  the  solu- 
tions are  stated  in  parts  by  veight  of  the  salt  in  1000  parts 
of  water  (i.e.  in  grammes  per  litre),  but  in  another  colnmn  the 


Sdl. 

PutaofHlt 
perlOM 

puuorim- 
lOMpuugf 

NtainMiiliMicIiIiKd 

MondHlli. 

QgdcND. 

D>B. 

Ammonia 

Am  moDium  nilphate 

AmmoDinm  chloride 
AmmoDiam  thiosnlpbate  , . 

Ga«liqnor 

10 
01 

0-02 

O-0M8' 

o-oi 

0-004 

01 

001 

10 

01 

1-0 

0-1 

1-0 

10 

01 

01 

100 

0-92 
010 

1-0 
01 

0-02 

0-0U8 

0-01 

0-001 

(K»227 

0-0023 

0-237 

0-026 

0-5 

009 

0-8U 

D«16 

0-02* 

0-02S 

0^>217  (ex- 
clniiTe  of 
f  led  am- 
moDia) 
0-0200    „ 
0-0022    „ 

1-5 
« 

1301 
lOOl 
lOO) 

720 
UnafTected 

300 
Unaffected 

eo 

Unaffooted 
105 

180 

860 
Unaffected 
Uoaffeotad 

105 

110 
Unaffected 

2^ 
100 

1800 

Unaff«(il«a 

60 

UMffMlod 

7 

100 
105 

■  Biporimant  raported  bf  Dr.  Qardinei. 
t  Ten«U  died  in  260  mlnntes. 
}  Tenoh  uaoffeotod. 

S  10  ounce  itrongth  b;  dircot  tiimtion,  and  tbetefca^  azoluRive  of  the  fixed 
unmonla  pKMnt. 

calculated  proportion  of  ammonia  contained  in  the  salt  is  also 
shown,  A  result  reported  by  Dr.  J,  E.  Gardiner  in  evidence 
in  a  case  of  alleged  poisoning  of  fish  by  gas  liquor  has  been 
interpolated.!] 

[  See  the  "  Journal  of  Gaa  Lightiiig,''  vol.  oxvl.  p.  627. 
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It  will  be  seen  that  free  or  real  &mmoma  ia  very  deadly  to 
fish,  and  next  to  it  come  in  order  the  aulphocyaDide,  the  sulphate, 
the  sulphide,  and  the  carbonate.  The  sulphocyanide  and  sulphate 
ere  not  present  in  large  proportion  in  gas  liquor,  the  effect  of 
which  will,  however,  vary  slightly  according  to  its  composition, 
which  depends  on  the  point  in  the  train  of  condensing  and 
ammonia  extracting  plant  on  the  gasworks  from  which  it  has 
been  obtained.  The  results  for  a  typical  sample  of  liquor  are 
flliown  in  Table  I,  and  indicate  that  it  is  nearly  as  deadly  to  fish 
as  is  wat«r  containing  the  equivalent  amount  of  ammonia  wholly 
in  the  free  state.  But  in  addition  to  ammonia  and  its  salts,  gas 
liquor  contains,  as  already  stated,  a  certain  amount  of  phenols, 
solutions  of  which,  if  above  a  certain  strength,  are  deadly  to 
fish.  The  precise  effect  of  solutions  of  phenol  of  different  strength 
will  be  dealt  with  shortly.  The  presence  of  phenol  in  gaa  liquor 
may,  however,  account  for  it  being  considerably  more  deadly  to 
fish  than  are  solutions  of  carbonate  and  sulphide  of  ammonia  of- 
the  same  ammoniacal  strength.  Other  salts  of  ammonia  are 
only  of  minor  importance,  though  it  should  be  noted  that  the 
snlphate,  which  is  largely  used  as  a  fertiliser,  is  more  deadly 
than  most  of  the  other  fixed  salts  of  ammonia,  This  point 
will  be  referred  to  suhseqaently,  when  the  efTect  of  fertilisers 
in  general  is  considered. 

(ii)  The  Tar  Oils  and  their  Associated  Bodies. — The  tar  oils 
have  to  be  considered  from  two  points  of  view,  viz.  as  oils 
which,  by  forming  films  or  otherwise,  may  interfere  with  the 
proper  aeration  of  water,  and  as  solvents  or  caiTiers  of  other 
substances  which  are  directly  poisonous  or  harmful  to  fish. 
The  lighter  oily  constituents  of  coal  tar,  viz.  the  oils  distilling 
below  about  170  deg.  C,  have  generally  a  lower  specific  gravity 
than  water  and  therefore  if,  in  a  free  state,  they  enter  water- 
courses, they  wDl  spread  over  the  surface  and  form  a  film  which 
will  cover  a  very  lai^e  area  of  water.  It  is  difficult  to  judge 
the  precise  harmfulness  of  such  a  film  in  preventing  the  proper 
aeration  of  water,  bnt  evidently  running  water  in  which  the 
surface  is  continnally  broken,  will  he  less  affected  than  stQl 
water.  Even  with  such  water,  however,  if  oil  is  present  in 
substantial  quantity,  its  effect  in  soothing  troubled  waters  has 
to  be  borne  in  mind.  An  attempt  to  ascertain  experimentally 
if  a  film  of  the  light  oils  &om  coal  tar  was  directly  harmful  to 
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fiah  was  made  by  pouring  one  part  of  erode  light  oil  on  to  1000 
parts  of  water,  and  putting  gudgeon  in  the  latter.  The  guc^eon 
died  in  three  hoais  (see  Table  II.X  There  is  evidence  that 
mineral  oils  are  nearly  as  good  solvents  of  oxygen  as  water,  so 
that  the  aeration  of  water  does  not  appear  to  be  inhibited  by  a 
film  of  mineral  oil.  Experimests  were  made  on  gudgeon  with 
gasoline  and  a  heavy  antomobile  mineral  Inbricating  oil,  applied 
to  water  in  the  same  proportion  (1  to  1000)  and  in  the  same 
way  as  the  crude  light  oil.  The  gudgeon  were  unaffected  by 
the  film  either  of  gasoline  or  Inbricating  oil.  In  regard  to  the 
crude  light  oils  of  coal  tar,  however,  it  may  be  pointed  out  that 
they  act  as  solvents  of  phenol  and  other  toxic  ingredients  of 
tar,  and  are  not  simply  neutral  oils.  The  film-forming  power 
of  coal  tar  depends  chiefly  on  the  proportion  of  light  oils  in  it, 
and  it  appears  that  the  film  of  omde  light  tai-oils  is  rather  more 
deleterious  to  fish-life  than  the  film  of  mineral  fael  and  lubri- 
jcating  oils. 

The  middle  oils  of  coal  tar  are  heavier  than  water  and  will 
not  ordinarily  cause  an  appreciable  film  on  the  surface.  They 
contain  in  solution  or  admixture,  as  already  stated,  more  or 
less  naphthalene,  which  is  a  solid  which  is  {a-actically  insoluble 
in  water.  A  quantity  of  clean  naphthaleae  was  suspended  in  a 
mnslin  bag  in  water,  and  neither  gudgeon  nor  dace  in  the  water 
were  affected  by  it  in  the  least.  The  middle  oils  contain  also 
varying  quantities  of  tar  acids,  or  crude  phenols,  and  also  various 
basic  bodies.  The  middle  oils  obtained  when  tar  is  distilled  in 
a  tar  distillery  are  sold  either  in  the  omde  state  for  the  creosot- 
ing  or  pickling  of  timber,  etc,  or  the  tar  acids  are  extracted 
from  them  by  washing  with  caustic  alkali,  and  are  worked  up 
into  carbolic  acid  and  other  phenolic  preparations,  Caustio 
alkali  completely  extracts  the  phenols,  but  they  are  extracted 
to  a  certain  small  extent  by  water,  in  which  they  are  slightly 
soluble  at  ordinary  temperatures.  A  certain  proportion  of 
phenols  may  thus  be  extracted  from  the  crude  middle  oils  of 
coal  tar  by  agitatii^  water  with  them.  The  effect  on  fish  of  water 
which  hae  been  in  contact  with  the  middle  oils  of  coal  tar 
depends  mainly  on  the  aoiount  of  tar  acids  in  the  oil,  but  since 
the  oil  itself  is  not  appreciably  soluble  in  the  water  unless 
specially  emulsified  (as  in  commercial  "  soluble  creosote")  the 
effect  is  largely  influenced  by  the  extent  to  which  the  tar  aoids  are 
extracted  by  the  water  on  mere  contact  or  agitation  with  the  oil. 
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The  heavy  oils  of  coat  tar  do  not  contaia  phenols  or  other 
bodies  which  are  known  to  have  any  directly  poiaonous  action, 
or  which  are  appreciably  soluble  in  water. 

The  efTects  on  gudgeon  of  water  which  has  been  mixed  as 
hr  as  possible  with  various  tai  oils  in  the  proportions  stated 
are  shown  !n  Table  II. 

Experiments  were  also  made  with  various  pure  substances 
which  are  contained  in,  or  m&.y  be  extracted  from,  the  tar  oils. 
The  most  important  of  these  is  phenol  (carbolic  acid).  Pure 
phenol  was  dissolved  in  water  in  known  proportions  and  the 
effects  of  the  solution  on  fish  observed.  The  results  are  in- 
cluded in  Table  II.  Similar  experiments  were  made  with 
Calvert's  "No.  6  Carbolic  Acid,"  which  consists  chiefly  of 
cresols  (the  next  higher  members  to  phenol  of  the  phenol  aeries), 
and  with  certain  basic  bodies  derived  &om  coal  tar,  viz.  aniline, 
toluidine  and  pyridine.  The  results  of  these  experiments  are 
also  shown  in  Table  II. 


Tabu  IL— ErrscTt  oa  Fuh  Lam 

iw  Cou.  Tab  Oiu  avd  thbib  Cmn 

ASBOOl&TKD  BoDin. 

Ulniit«*hkl)*llt»d 

SObMUM. 

•UKejpnlDW 

0«lg»ii. 

I>K». 

0-210 

45 

35 

0100 

60 

0-0125 

0-010 

Unftffeotod 

Na'SMibolkiBoid      

0-219* 

70 

70 

OOIO* 

2160 

Solnblo  oroowto,  2  per  oeDt  Ur  Midi 

0100 

90 

Oreo80tooil,Hperooiit.lMRoide     .. 

ISO 

2p«rceiit        „ 

1-000 

240 

Owde  light  oil 

I-OOO 

180 

AnUine 

0-100 

180 

480 

Tdwdioe  (orth^>       

0-100 

ISO 

Pmdlna 

Waphthftlene 

0100 

TJnafTeoted 

>1000 

UniiTected 

UDaffeoled 

*  Parts  of  tar  acidi,  reokiHied  tiH  pbennl,  detennined  by  bromine, 
t  Dace  mnoh  aCTeoted,  and  gndgeon  ilightly  affected  in  6  hooi^  vhen  they 
vera  Tetnroed  to  (nth  water  Ktd  both  reooTend. 

The  import  of  the  results  given  in  Table  II.  and  their  bear- 
ing on  the  question  of  the  effects  on  fish  life  of  washings  &om 
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tarred  road  stufacea,  will  be  discussed  in  coDnezioa  with  tlie 
results  obtained  with  water  which  has  been  in  contact  with  tar. 

(iii)  The  Fitch. — Coal  tar  pitch  consists  of  substances  which 
are  relativelj  inert,  and  hence  it  is  not  surprising  that  it  was 
found  that  water  in  which  small  Inmpa  of  pitch  were  sus- 
pended in  a  muslin  bag  proved  to  have  do  effect  on  guidon  and 
dac& 


9.  The  Effect  oh  Fish  Life  of  Water  wiiich  has  been 
IN  Contact  with  Coal  Tas. 

A  number  of  experiments  were  made  in  order  to  obtain 
direct  evidence  of  the  effects  on  fish  life  of  water  which  has  been 
in  contact  with  coal  tar.  The  experiments  may  be  conveniently 
arranged  in  four  series  as  follows :  (1)  Tar  and  water  in  definite 
proportions  were  t^tated  very  vigorously  for  fifteen  minates  at 
a  known  temperature,  and  fish  were  kept  in  the  extract  thus 
obtained  and  the  effects  observed ;  (2)  Tar  was  placed  in  the 
bottom  of  a  vessel,  a  false  perforated  bottom  waa  put  over  it, 
the  vessel  was  filled  with  water,  and  fish  were  put  in  the  water 
and  the  effects  observed ;  (3)  The  whole  inside  surface  of  the 
vessel  was  painted  with  tar,  which  was  allowed  a  certain  time 
to  set,  and  tbe  vessel  was  then  filled  with  water,  in  which  fish 
were  put  and  the  effects  observed ;  (4)  A  large  tray  was  painted 
with  tar,  which  was  then  sanded ;  a  spray  of  water  was  allowed 
to  fall  on  the  tarred  and  sanded  tray  in  imitation  of  rainfall ; 
the  washings  were  ooUeoted  and  their  effect  on  fish  observed. 
Approximate  determinations  of  the  strength  of  the  extracts  and 
washings  in  phenolic  constituents  were  made  for  purposes  of 
control  by  means  of  bromine  water. 

The  majority  of  tbe  experiments  were  made  on  four  samples 
of  coal  tar,  each  chosen  as  typical  of  a  different  grade.  The 
composition  and  general  characteristics  of  these  samples  of  tar 
are  shown  in  Table  III.,  in  which  are  included  the  similar 
particulars  in  regard  to  the  sample  of  "freed"  carburetted 
water  gas  tar,  and  the  sample  of  blast  furnace  tar,  on  which 
experiments,  referred  to  later,  were  made. 

In  tbe  firet  series  of  experiments  a  number  of  trials  were 
made  of  stating  tar  with  different  proportions  of  water  at 
different  temperatures.   It  was  found  that  ^e  phenolic  strength 
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o£  the  extract  depended  on  several  factors,  of  which  the  most 
influential  were  the  viscosity  of  the  tar  at  the  temperature  of 
agitation,  the  proportion  of  tar  aciJa  in  the  tar,  and  the  vigour 
with  which  the  tar  and  water  were  ogtt&ted.  The  effect  of 
temperature  seemed  to  depend  mainly  on  the  consequent  altera- 
tion in  the  viscosity  of  the  tar.  Within  a  fairly  wide  range 
the  phenolic  strength  was  not  very  greatly  affected  by  the  pro- 
portion of  water  to  tar,  and  the  extracts  of  which  the  eOects  are 
reported  below  were  mostly  obtained  by  agitating  1  part  of 
tar  with  200  parts  of  water.  A  numbOT  of  experiments  were 
made,  however,  on  extracts  obtained  by  agitating  1  part  of 
tar  witii  20  parts  of  water,  and  on  these  extracts  diluted  by 
addition  of  water.  Tar  which  had  been  extracted  by  agitatioa 
with  one  lot  of  water,  on  agitation  with  a  fresh  supply  of  water 
yielded  to  the  second  extract  an  appreciably  lower  amount  of 
phenolic  constituents  than  to  the  first.  The  effects  on  gut^eon 
and  dace  of  extracts  of  tar  prepared  by  vigorous  agitation  of 
water  and  tar  Ln  the  proportions  and  at  the  temperatures  stated, 
are  shown  in  Table  IV. 


Tabu  IT.— Emcr  on  GmraEON  anv  Daoi  or  AQcnri  ExTaA<n«  or 
CoAi.  Tab,  ODTAimD  bt  Vioobodh  AoirATios  roB  FirrsEK  Hwrru. 


Phniallo 

Hlnnla'oblcb 

Tnnp-of 

sUpKdlwlDn 

TB™l(»eT.bleHIO. 

Vola-oTwUHlKlUWi] 

WlthMHMLotUl. 

™«rtarlng 

S£r.r; 

^ittli. 

F»hr. 

OnonBM 

■""" 

a«lg«a. 

Dociu 

A  (crude  light)       .. 

200 

70 

ftbout  O-If 

15 

14 

B  (erode  hiTi)     .. 

200 

70 

„   om 

80 

40 

0  ("freed"  UBht)  .. 

200 

70 

«   oai 

30 

20 

C         „         „       .. 

200 

70 

„     017 

80 

S6 

0         »         „       .. 

200,  diluted  to  400 

70 

„     0-09 

120 

SI 

c        „        „      .. 

20         „        200 

70 

„     0-02 

720 

300 

c       „       „     .. 

20         »        200 

4S 

„    Ofll 

1140 

800 

DC  freed  "heavj) 

200 

70 

185 

46 

There  are  a  number  of  small  discrepancies  in  the  Table,  which 
may  be  readily  accounted  for  by  nncontrcdlable  differences  in 
the  vigour  and  temperature  of  agitation,  and  the  variations  in 
the  power  of  resistance  of  different  specimens  of  the  same  species 
of  fish.  The  outstanding  feature  of  the  results  is,  however, 
that  the  extracts  of  crude  tars  are  more  deadly  to  fish  than 
extracts  of  "freed"  tars  of  corresponding  phenolic  strength. 
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Thete  ia  a  general  agreemeDt  in  the  lesolts  with  extracts  of 
"freed"  tara  and  aolutions  of  phenol  (see  I&hLe  II.)  of  the 
same  strength,  though  the  extracts  of  tar  seem  slightly  mord 
deadly  than  would  be  expected  from  their  phenolic  strength 
alone.  There  is  probably  some  other  constituent  of  the  tar 
extracts  which  is  distinctly  harmful  to  fiah  life,  but  until 
further  investigations  of  the  composition  of  the  tar  extracts 
have  been  made  conjectures  aa  to  the  nature  of  this  constituent 
are  of  little  value. 

In  the  second  series  of  experiments,  1  volume  of  tar  was 
put  in  the  bottom  of  a  vessel  and  20  volumes  of  water  added. 
Fish  were  put  in  the  water  at  once,  being  protected  from 
contact  with  the  tar  by  a  perforated  screen  placed  above  it. 
Two  tars,  viz.  C  and  B,  were  tried  in  this  manner  with  dace 
and  gudgeon.  With  0  the  fiah  died  in  less  than  18  hours,  but 
with  D  they  lived  for  24  hours,  when  they  were  removed  from 
the  water.  Carp  remained  alive  in  the  water  in  contact  with 
tar  C,  and  though  much  aEEeoted  towards  the  and  of  the  18 
hoars,  recovered  when  put  in  fresh  water. 

In  the  third  series  the  first  experiment  was  made  with  tar 
C,  which  was  painted  on  the  whole  of  the  inside  of  the  vessel 
and  allowed  ten  days  to  harden.  Water  waa  then  poured  into 
the  vessel  and  gudgeon  and  dace  placed  in  it.  The  gudgeon 
died  in  17  hours,  the  dace  in  30  hours.  In  the  second  experi- 
ment the  inside  of  the  vessel  was  painted  with  tar  D,  wbiob  . 
was  allowed  five  days  to  harden.  The  vessel  was  then  filled 
with  water.  A  perforated  sheet  was  placed  over  the  bottom, 
and  trout,  grayling,  gudgeon  and  dace  were  placed  in.  The 
grayling  was  affected  in  less  than  1  hour,  and  the  gudgeon 
appeared  to  be  slightly  affected  in  leas  than  2  hours.  The 
trout  and  dace  were  not  affected  in  2^  houra.  Water  was  then 
allowed  to  play  into  the  vessel  in  a  jet  at  the  rate  of  about  one 
litre  in  2^  minutes  (  =  about  5  gallons  an  hour) — the  siuplns 
being  removed  by  a  constant  level  overflow — and  all  the  fish 
then  remained  alive  for  48  hours  (when  they  were  removed) ;  the 
trout  and  dace  not  having  shown  any  signs  of  being  affbcted 
throughoat  the  experiment.  The  rate  of  flow  of  the  water  was 
such  relatively  to  the  water  content  of  the  veaael  at  the  level  to 
vhich  it  was  filled  that  the  water  would  be  wholly  renewed  in 
35  minutes.  Subsequently  two  carp,  a  perch,  two  roach,  two 
trout  and  a  number  of  gudgeon  were  kept  for  six  days  in  the 
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same    tarred  vessel  in  the  same  coaditioDS,  and  remained 
unaffected  throughout. 

Id  the  fourth  seiiea  of  experiments  a  tray  was  painted  with 
tar,  and  sand  sprinkled  on  the  tarred  surface.  After  a  lapse  of 
18  hours  water  was  sprayed  on  the  tar  in  imitation  of  rainfoll, 
and  the  washings  were  collected.  The  rate  of  sprinkling  was 
equivalent  to  a  rainfall  of  one  inch  in  2  hours  8  minutes.  One 
experiment  was  made  with  tar  0,  and  trout,  perch,  gudgeon, 
roach  and  minnow  were  placed  in  the  water.  The  perch  died 
in  180  minutes,  the  minnow  in  about  240  minutes,  while  the 
trout,  gudgeon  and  roach,  though  affected,  remained  alive  for 
5  hours,  but  all  died  in  less  than  17  hours.  The  same  tarred 
surface  was  sprayed  a  second  time,  and  gudgeon  placed  in  the 
washings  remained  alive  for  over  7  hours.  A  similar  experi- 
ment was  made  with  tar  B,  and  trout,  grayling,  pike,  perch, 
dace,  gudgeon  and  tench  were  put  in  the  washings.  The  trout 
died  in  130  minutes,  the  perch  in  275  minutes,  the  pike  in 
345  minutes,  the  grayling  in  495  minutes,  the  dace  in  about 
720  minutes,  while  the  tench  remained  alive  for  over  24  hours, 
and  the  gudgeon  for  over  48  hours,  when  it  was  restored  to 
fresh  water  and  recovered.  A  portion  of  these  washings  was 
diluted  with  twenty  times  its  volume  of  clean  water,  and  trout, 
roach  and  gudgeon  were  put  in  the  diluted  washings.  They 
remained  unaffected  for  6  hours,  when  they  were  removed. 

10.  Tbe  Effect  ok  j8^h  Life  op  Water  which  has  been  dt 
Contact  with  Cakbdrbttbd  Water  Gas  Tar  and  Blabt 
FcBNACE  Tar. 

Experiments  were  made  on  a  "freed"  or  "dehydrated" 
carburetted  water  gas  tar,  and  a  Scotch  blast  furnace  tar,  of 
which  particulars  are  given  in  columns  E  and  F  of  Table  III, 

The  carburetted  water  gas  tar,  when  mixed  with  water  in 
the  proportion  of  0*1  part  of  tar  to  1000  parts  of  water  gave  a 
film  on  the  surface  of  the  water,  but  did  not  affect  gudgeon. 
The  tar,  when  agitated  vigorously  for  15  minutes  with  water  in 
the  proportions  and  at  the  temperatures  stated,  gave  the  results 
shown  in  Table  V. 

The  bromine  method  for  the  estimation  of  phenol  when 
applied  to  extracts  of  water  gas  tar  proved  quite  unreliable, 
doubtless  owing  to  the  presence  of  unsaturated  hydrocarbona 
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TBnndCtt«T>bl>UI.). 

Vol^ot-.t.r.gIU«e4 
wnd  OH  voL  uf  Ur. 

atnalon. 

HInnM  wblch  tUpKil 

QBdSB... 

Dta. 

Blut  f^nuoe  ter  (F) 

20 
200 

20 

20,  diluted  to  100 

200 

70 
70 

120 
280 

240 
25 

105 
15 

in  the  tar.  Qualitative  tests  did  not  show  the  presence  of 
phenols  in  the  extract.  The  tar,  however,  being  practically 
free  Iroin  tnr  acids,  would  clearly  yield  very  little,  if  any,  phenol 
to  a  water  extract,  and  the  toxic  ingredient  in  the  extract  is 
evidently  not  phenol.  The  extract  retained  a  strong  smell  and 
taste  of  the  tar. 

Experiments  were  made  with  the  blast  furnace  tar,  F,  by 
agitating  it  vigorously  with  water  for  15  minutes  in  the  pro- 
portions and  at  the  temperatures  shown  in  Table  V.  The 
extracts  were  all  coloured- deep  red,  and  smelled  and  tasted  of 
the  tar.  An  estimation  by  means  of  bromine  of  the  phenolic 
bodies  in  the  extract  made  with  200  volumes  of  water  to  1  of 
tar  showed  a  strength  of  016  part  of  phenoloid  bodies  reckoned 
as  phenol  per  1000  parts  of  extract.  This  is  a  lower  phenolic 
strength  of  the  extract  than  might  have  been  expected  from  the 
large  proportion  of  tar  acids  in  the  tar,  but  the  latter  is  highly 
viscous,  and  does  not  therefore  readily  commingle  with  the 
water  during  agitation. 

The  middle  or  creosote  oils  from  blast  furnace  tar  are  known 
commercially  as  "  blast  furnace  creosote,"  and  this  oil  has  been 
used  in  the  preparation  of  certain  compositions  sold  as  dust- 
abaters.  An  experiment  was  made  on  a  mixture  of  01  part  of 
blast  furnace  creosote  with  1000  parts  of  water.  Gudgeon  put 
in  this  water  died  in  210  minutes. 
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11.  Ths  Effsct  oh  Fibh  Life  of  Water  which  has  bzen  ih 

cohtact  with  asphalts,  btc. 

The  results  of  experiments  made  with  three  well-known 
types  of  bituminous  materials,  two  of  natural  origin,  and  one 
prepared  from  petroleum  residues,  may  be  briefly  mentioned. 

A  sample  of  the  Neucbatel  natural  rock  asphalt  containing 
7'2  per  cent,  of  bituminous  matter  was  broken  to  lumps  about 
the  size  of  a  pea  and  suspended  in  a  muslin  bag  in  water. 
Gudgeon  placed  in  this  water  were  unaffected, 

A  liquid  asphaltnm  from  Trinidad  contaimng  over  99  per 
cent  of  extractable  bituminous  matter  was  agitated  vigorously 
with  twenty  times  its  volume  of  water,  and  gudgeon  placed  in 
the  aqueous  extract  were  unaffected.  This  extract  smelled  very 
strongly  of  the  asphaltum. 

"Boadoleum  A  ",  which  is  prepared  from  American  petroleum, 
was  put  in  a  vessel  which  was  filled  with  water.  Gudgeon 
remained  unaffected  in  the  water. 

12.  The  Effect  on  Fish  Life  of  Water  which  has  been  m 
Contact  with  Agmcdltural  Fbrtiliskes:  Mtrate  of 
Soda,  Suipkate  of  Ammonia,  Lime,  StaMe  Manure,  etc. 
[h^eed  Killer]. 

Experiments  were  made  on  the  effect  on  fish  life  of  solutions 
of  two  of  the  best  known  artificial  fertilisers,  viz. :  sodium 
nitrate  and  ammonium  sulphate ;  as  well  as  of  solution  of  lime 
("  lime  water "),  the  natural  drainage  from  heaps  of  stable 
manure,  and  extracts  prepared  by  agitating  water  with  fresh  and 
old  stable  manure.     The  results  are  shown  in  Table  VI. 

The  preparations  of  stable  manure  were  all  deep  brown  and 
opaqua  Probably  the  greater  part  of  the  ammonia  estimated 
on  distillation  of  tbem  was  formed  from  other  nitrogenous  bodies 
during  distillation,  and  no  easy  method  of  determining  the 
ammonia  present  as  such  in  the  extracts  suggested  itself. 

The  investigation  of  these  materials  was  undertaken  because 
it  appeared  possible  that  the  surface  drainage  from  agricultural 
land  which  had  been  recently  treated  with  the  fertilisers  named 
might  affect  fish  life  in  streams  into  which  it  passed,  and  that 
injury  to  fish  life  really  due  to  fCTtilisers  might  be  attributed 
to  tarred  roads  in  the  vicinity.     The  efTecta  of  the  extracts  of 
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stable  manures  were  specially  stadied  beoaose  the  waterproofing 
of  tbe  road  aurtaca  by  means  of  tar  and  similar  materialB 
seemed  likely  to  cause  more  concentrated  extiaots  of  horse 
droppings  than  formerly  to  be  washed  from  the  road  anrface 
into  streams. 


Tabu  VI.— Etfbot  > 


a  Vna  Lin  or  Soinnovi  ob  ExTKurra  o 


Ill<>..t».bld.<U{.Mdl>.fiH.d»th. 

stnD(ib,i»n.peTi«oo 

puta  ol  wUer. 

OlxlgttlD. 

Du». 

Minnow. 

Sodinm  nftnto        .. 

1 

Unaffected 

UxaBboted 

_ 

AmmoDinm  Bulpbkta 

1 

60 

00 

01 

noaffected 

Unaffected 

time".          " 

1 

20 

4S 

0-1 

Unaffected 

Unaffected 

StTble"  manii^,    nl^ 

Diluted  till  the  yield 

tana  dniBBgu  from 

tillation  wu  eqnml 

to  02  part 

U40 

210 

1S5 

8UUe  muiiire,  freih; 

artificial  eitmot  .. 

0-2  part 

160 

Stable   nuinure.  old; 

attlSoialestnat  .. 

02pMt 

— 

— 

abontlW 

It  appears  from  the  results  that  there  is  somewhat  greater 
risk  of  injury  to  fish  life  from  the  use  of  sulphate  of  ammonia 
than  from  the  use  of  nitrate  of  soda,  though  the  fact  that  the 
former  fertiliser  has  been  applied  in  enormous  quantities  for 
years  past  without  definite  cases  of  injury  to  fish  having  arisen, 
indicates  that  the  solution  extracted  from  the  treated  soil  is 
naturally  diluted  to  an  extent  which  brings  its  strength  below 
that  which  has  been  found  by  these  experiments  to  be  harmf uL 
The  same  remark  applies  to  the  effect  of  extracts  of  stable 
manure.  Tho  dilution  which  naturally  occurs  before  the 
extracts  pass  into  fishing  waters  is  so  great  that  no  injury  to 
fish  arises  from  them.  The  fact,  however,  that  both  artificial 
and  natural  manures  may,  in  solutions  or  extracts  of  strength 
compamble  with  the  strength  of  solutions  or  extracts  of  tar  and 
tar  products  prepared  in  a  similar  manner,  as  described  earlier 
in  this  paper,  cause  injury  to  fish,  has  an  important  bearing  on 
the  results  which  may  be  anticipated  from  tarred  surfaces,  etc., 
when  exposed  in  natoxal  conditions.  It  is  clear  that  tho  con- 
centration obtained  artificially  is  in  all  cases  much  greater  than 
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wotild  ever  occur  natorally,  and  conaequently  the  results  with 
the  artificial  preparationa  greatly  exaggerate  those  which  caD 
euBua  in  natural  conditions. 

Cases  of  poisoning  might  arise  from  the  use  of  arsenical 
weed-killers  in  the  vicinity  of  fishing  streams,  and  it  therefore 
seemed  desirable  to  observe  the  effect  on  fish  of  a  dilute  solu- 
tion of  arsenic  trioxide  (white  arsenic).  A  solution  of  0*1  part 
of  anenio  triozide  in  1000  parts  of  water  bad  no  effect  on 
gudgeon  for  several  hours,  but  later  the  fiah  were  affected  and 
died  in  48  hours. 


13.  Eklattte  SuscEPTiBiLiTr  OF  Different  Specie8  of  Fish 
TO  Ammonia  and  Tah  Poisoning. 
It  is  difficult  to  determine  exactly  the  relative  susceptibility 
of  different  species  of  fish  to  poisoning  owing  to  differences  in 
the  powers  of  resistance  of  individual  specimens,  and  to  the 
different  natural  conditions  in  which  different  species  of  fish 
thrive  best.  With  trout  and  other  fish  which  prefer  fast  run- 
ning streams,  thorough  aeration  of  the  water  is  essential,  and  it 
has  proved  somewhat  difficult  to  imitate  natural  aeration  with 
the  limited  quantities  of  water  or  solutions  on  which  the  experi- 
ments have  been  made.  But  making  allowance  for  the  cases  of 
experiments  in  which  the  aeration  is  known  to  have  been  some- 
what imperfect,  and  taking  the  results  of  a  fairly  large  number 
of  experiments  on  the  fish  named,  it  may  be  predicted  that  in 
cases  of  ammonia  poisoning  or  of  poisoning  by  extracts  of  freed 
coal  tar  or  solutions  of  phenol,  the  fish  would  be  affected  and 
would  die  in  the  order  indicated  in  Table  VII, 
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The  coDclusioDB  in  regard  to  ammonia  are  based  on  fewer 
experiments  than  those  in  regard  to  tar  or  phenol,  and  conse- 
qoently  the  order  in  which  the  species  are  ranged  is  less  well 
established  in  the  case  of  ammonia.  "  Affected "  is  used  to 
indicate  that  the  fish  has  b^un  to  behave  in  an  abnormal 
manner — in  the  case  of  ammonia  poisoning,  the  first  untoward 
symptoms  are  commonly  sadden  convulsive  movements  with 
violent  dashing  through  the  water,  and  in  the  case  of  i^enol 
poisoning  the  fish  gradually  tnms  on  its  back  without  paroxysms . 
Death  frequently  occurs  quite  suddenly  from  ammonia  poison- 
ing, but  generally  slowly  from  phenol  poisoning. 

14.   Thb  FbAOTICAL   BBA.BINa  OF  THE  EXFEEIHENTAL 

Besults. 

The  results  of  the  more  important  experiments  have  now 
been  recorded,  with  as  much  detail  as  has  seemed  necessary  to 
provide  the  data  on  which  trustworthy  conclusions  may  be 
based. 

The  Author  will  briefly  indicate  some  of  the  conclosions 
which  he  draws  &om  the  results  of  the  investigation : — 

(1)  That  ammonia  and  many  of  its  salts  are  very  highly 
toxic  to  fish,  and  gas  liquor  is  nearly  as  toxic  as  clean  water 
containing  the  same  proportion  of  free  ammonia ; 

(2)  That  it  follows  that  the  use  on  roads  of  coal  tar  contain- 
ing gas  liquor  {i.e.  crude  tar)  is  attended  by  appreciably  greater 
risk  of  injury  to  fish  life  than  is  the  use  of  coal  tar  which  has 
been  "  freed  "  from  gas  liquor ; 

(3)  That  of  the  oils  contained  in  coal  tar,  the  "light  oils" 
are  the  most  harmful  to  fish  life,  and  since  the  light  oils  are  to 
a  large  extant  removed  from  coal  tar  by  the  procedure  which  is 
followed  for  the  removal  of  gas  liquor,  an  additional  reason  is 
afforded  for  preferring  "  freed  "  to  crude  coal  tar ; 

(4)  That  the  phenols  are  highly  toxic  to  fish,  though  less  so 
than  ammonia ; 

(5)  That  tars  in  which  phenols  and  allied  bodies  ("  tar  acids") 
are  present  in  high  proportion  may  render  water  which  has 
been  in  intimate  contact  with  the  tar  toxic  to  fish  in  d^ree 
approximately  corresponding  with  the  amount  of  phenoloid 
bodies  acquired  by  the  water  from  the  tar ; 

(6)  That,  other  things  being  equal,  water  acquires  a  smaller 
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proportion  of  pheiiol<ud  bodies  from  a  thiols  highly  viscous  tar 
than  from  a  thin,  freely  fluid  tar; 

(7)  That,  taking  into  consideration  (5)  and  (6)  and  the  fact 
that  light  thin  coal  tara  generally  contain  a  larger  proportion  of 
tar  acids  than  heavy  thick  coal  tars,  the  use  on  roads  of  l^ht 
thin  coal  tars  is  attended  by  appreciably  greater  risk  of  injury 
to  flsh  life  than  the  use  of  heavy  thick  coal  tars ; 

(8)  That  the  risk  of  injury  to  fish  life  from  the  use  of  "  freed  " 
coal  tar  on  roads  ia  n^Ugible  provided  the  tar  contains  less 
than  3  per  cent,  by  volume  of  crude  tar  acids,  and  the  area  of 
the  tarred  surface  is  not  greater  than  one-twentieth  of  the  total 
area  of  ground  draining  into  a  water-course ; 

(9)  That  naphthalene  and  coal  tar  pitch  are  not  distinctly 
harmful  to  fish  life ; 

(10)  That  the  use  on  roads  of  a  *'  freed  "  carburetted  water 
gas  tar  is  attended  by  less  risk  of  iigury  to  fish  life  than  the  use 
of  a  "  freed  "  coal  tar.  (The  use  of  "  crade  "  carburetted  water 
gas  tar  is,  however,  inadmissible  owing  to  the  lai^  proportion 
of  light  oil  in  it) ; 

(11)  3?hat  the  use  on  roads  of  blast  furnace  tar,  or  of  pre- 
parations containing  much  blast  furnace  creosote,  is  attended  by 
considerably  greater  risk  of  injury  to  fish  life  than  the  use  of  a 
"  freed  "  coal  tar ; 

(12)  That  some  important  natural  asphalts  and  aspbaltums 
and  petroleum  preparations  are  not  distinctly  harmful  to  fish 
Ufe; 

(13)  That  the  use  of  salt  water,  or  of  calcium  chloride  for 
dust  abating  is  not  attended  with  risk  of  injury  to  fish  life ; 

(14)  That  there  is  a  remote  risk  of  injury  to  fish  life  from 
washings  from  accumulations  of  horse-droppiogs  or  stable 
manure,  and  that  the  use  of  sulphate  of  ammonia  as  a  fertiliser 
is  attended  by  appreciably  greater  risk  of  injury  to  fish  life 
than  the  use  of  nitrate  of  soda.  All  the  risks  referred  to  in 
this  paragraph  are,  however,  in  all  ordinary  circumstances  so 
remote  that  they  are  negligible. 

15.   SUGGBSTED  PhOVISIOSS   FOR  SAFEGUARDINO   THE   SORVETOB 

IN  THE  Use  of  Tar. 
The  conclusions  set  out  above  disregard  all  considerations 
other  than  the  effect  of  the  m^ierials,  etc.,  on  fish  life.    It  ia 


.y  Google 


DIflCOSSION.  219 

not  the  purpose  of  this  paper  to  deal  with  the  other  considera-' 
ttoQs  which  enter  into  the  choice  of  road-sarfacing  materials 
by  the  surveyor.  But  bearing  in  mind  thia  limitation,  the 
stirveyor  may,  in  the  Author's  opinion,  safeguard  himself  in 
the  use  of  tar  on  roada  in  aU  ordinary  cases,  if  he  uses  only 
coal  tar  or  a  mixture  of  coal  tar  and  carburetted  water  gas  tar, 
which  in  either  ease:  (1)  is  of  not  lower  specific  gravity  at 
IS  d^.  C.  than  1'18 ;  (2)  contains  not  more  than  1  per  cent,  of 
water  or  gas  liquor,  the  ammonia  in  which  is  equal  to  not  more 
than  5  grains  per  gallon  of  tar;  (3)  contains  not  more  than 
1  per  cent,  of  light  oils ;  and  (4)  contains  not  more  than  3  per 
cent,  by  volume  of  crade  tar  acids. 

If  oases  occor  where  the  washings  irom  tarred  roads  will 
not  be  diluted  to  at  least  twenty  times  their  volume  before,  or 
immediately  on,  entry  to  fishing  waters,  the  maximum  limit  of 
water  or  liquor  in  the  tar  should  be  reduced  to  0'2  per  cent ; 
of  ammonia  to  1  grain  per  gallon  of  tar;  and  of  light  oils  to 
0-8  per  cent,  (or  1  per  cent  of  distillate  below  170  deg.  C. 
inclusive  of  water).  Aa  an  extreme  precaution  in  certain  cases, 
a  tar  prepared  from  pitch  and  "  dead  "  tar  oils  (i^.  middle  and 
heavy  tar  oils  from  which  the  phenols  have  been  extracted) 
might  be  used,  and  when  the  market  value  of  carbolic  acid,  etc. 
is  high,  the  cost  of  such  a  prepared  tar  should  not  be  very  much 
greater  than  that  of  an  ordinary  good  "  freed  "  coal  tar. 

It  has  not  appeared  to  the  Author  desirable  to  include  in 
thia  paper  analytical  details.  He  hopes  to  find  shortly  a  fitting 
opportunity  to  present  a  paper  on  the  detection  and  estimation 
of  smaU  quantities  of  phenols  in  water. 

The  Author  desires  to  record  hta  thanks  to  Mr.  F.  L.  Bassett, 
B.Sc,  A.I.O.,  for  help  and  valuable  suggestions  in  connection 
with  the  investigations. 


DISCUSSION. 

Mr.  K.  J.  Thomas  :  I  have  the  pleasure  of  proposing  a  very 
hearty  vote  of  thanks  to  Mr.  Butterfield  for  a  most  excellent 
paper,  which  must  be  of  infinite  assistance  to  every  road  sur- 
veyor who  is  compelled  by  modern  traffic  requirements  to  use 
something  besides  water  in  binding  his  roads.  The  experiments 
detailed  in  the  paper  are  most  interesting,  but  I  do  not  know 
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that  Mr.  BntterGeld  will  say  they  are  entirely  coiiclnsiT&  I  pre- 
sume they  are  more  in  a  general  form  than  in  absolute  proportion, 
becauae  from  the  little  I  have  had  to  do  with  fish,  I  thiiik  yon 
will  find  veiy  few  alike  either  in  atiength,  temperament,  or  even 
the  way  in  which  they  will  take  the  hook.  I  think  the  whole 
point  liea  in  the  question  of  cost  to  the  road  authorities — I  refer 
to  the  purchase  of  distilled  tar.  That  is  what  it  means.  Un- 
fortunately, in  my  county  we  have  not  been  able  to  aSbrd  to 
purchase  anything  but  crude  tar.  We  have  used  it  for  eight 
years,  doing  upwards  of  100  miles  annually,  and  so  far  we  have 
paid  no  claim  at  all.  I  think  I  might  attribute  that  to  two 
reasons,  the  first  being  that  we  take  very  great  care  to  screen 
our  tar,  and  to  well  boil  it ;  and  the  second,  that  in  applying  it 
to  the  road  our  object  is  not  to  leave  a  film  or  a  skin  on  the  road, 
bat  to  drive  the  hot  tar  as  deep  as  we  can  into  the  interstices  of 
the  road.  By  doing  this  I  have  not  found  any  great  risk  of  the 
escape  of  any  quantity  of  tar  into  the  road  gutters.  The  only 
occasion  on  which  there  is  a  danger— and  it  appears  to  me  a 
great  danger — of  pollution  is  whan  you  are  busy  with  five  or  six 
machines  in  different  parts  of  the  county,  and  you  get  a  heavy 
thunderstorm  before  the  tar  has  had  time  to  penetrate  into  the 
road.  Than  I  admit  there  would  be  great  danger  of  pollution. 
I  find  that  by  concentrating  the  outlets  on  the  roadside,  and 
having  at  each  of  those  outlets  a  filter  formed  of  three  grades  of 
gravel  reduced  to  fine  sharp  sand,  we  get,  apparently,  an  effluent 
which  does  no  harm  at  all.  We  have  two  or  three  celebrated 
fisheries  in  our  county, — quite  apart  from  the  Biver  Thames,  the 
conservators  of  which  are  very  keen, — and  one  owner  su^ested 
to  us  some  time  ago,  not  that  he  had  any  complaint  to  majce,  but 
aa  complaints  had  been  made  in  other  places,  that  we  should  do 
what  we  could  to  minimise  the  possibility  of  any  such  pollution. 
We  have  readily  fallen  in  with  tliis,  and  by  putting  in  these 
small  filter  beds  of  6  feet  by  5  feet  by  3  feet  6  inches  deep,  the 
owner  of  these  fisheries  has  been  satisfied.  The  whole  question 
with  ns  is  a  question  of  tar.  I  buy  my  tar  throughout  the 
county  from  many  local  gasworks,  and  none  of  those  companies 
are  in  a  position  to  lay  down  plant  to  pnrify  their  tar.  Unless 
we  bought  from  them  it  would  mean  paying  three  times  as  much 
for  distilled  tar  imported  from  the  lai^e  Midland  towns,  or  else 
reducing  the  area  of  tarred  roadway  by  two-thirds.  This  we 
certainly  do  not  intend  doing.    I  would  very  much  like  Mr. 
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Butterfield  to  express  aa  opinion  as  to  minimisliig  the  danger 
by  making  the  tarring  men  onderatand  that  the  tar  has  to  be 
driven  into  the  heart  of  the  load,  and  not  left  upon  it  in  the 
form  of  a  film  |  to  ^-inch  thick.  Waterproofing  has  to  be 
effected  down  below  and  this  not  only  gives  a  more  sab- 
stantial  waterproofing,  but  keeps  together  the  granite,  eo  that  it 
is  far  more  capable  of  doing  its  work  and  is  more  satisfactory 
all  round.  We  have  loads  with  a  penetration  of  2^  to  3  inches. 
It  ia  all  done  by  hand,  from  portable  boilers,  but  the  tar  is 
tomshed  in  by  three  pairs  of  men.  The  first  two  have  medium 
bass  brooms ;  the  second  pair  heavier  baas  brooma,  and  the  third 
pair  very  strong  brashes,  worked  very  hard  over  the  cooling  tar. 

Me.  W.  Hakpdr  :  I  have  very  much  pleasure  in  seconding 
the  vote  of  thanks.  At  Cardiff  I  use  nothing  but  distilled  tar, 
and  the  washings  all  find  their  way  into  the  sewers,  and  thence 
into  the  Bristol  Channel,  where  the  volume  of  sewage  is  abso- 
lutely  infinitesimal  in  the  volume  of  water  into  which  it  fiows, 
and  so  there  is  no  risk  to  fish  life,  Mr.  Butterfield'a  paper  ap- 
plies almost  exclusively  to  the  use  of  tar  upon  country  roads 
where  the  water  from  the  road  surfaces  gets  directly  into  ad- 
jacent streams,  and  is  not  previously  treated  in  any  way  on  any 
sewage  purification  works.  For  that  reason  I  think  the  gentle- 
men who  have  the  control  of  country  roads  will  be  best  able  to 
deal  with  this  question,  as  it  concerns  them  entirely,  and  not 
the  towns  where  there  are  sewage  purification  works  where  any 
washings  from  the  roads  are  treated,  or  where  they  are  turned 
into  the  sea,  as  in  my  case. 

Colonel  Cbohpton  :  I  am  in  the  position  of  suffering  from 
this  fish  scare  almost  more  than  any  man  in  the  country.  I 
have  to  keep  an  extra  man  in  my  office  to  deal  with  questions, 
not  only  from  the  Beads  Board,  but  from  various  local  autho- 
rities, automobile  clubs,  and  others,  and  from  France  and  Ger- 
many, asking  me  to  say  something  authoritative  in  reference  to 
the  scare  which  the  fishermen  have  got  as  to  the  destroying  of 
fish  by  the  use  of  tar  compounds  on  the  roads.  The  number 
of  fish  killed  has  been  so  exceedingly  small  that  I  doubt  whether 
they  have  been  killed  by  tar  at  all.  We  find  dead  fish  everywhere ; 
but  the  evidence  of  dead  fish  traced  to  the  tarring  of  the  roads  is 
so  slight  that  it  is  very  uncertain  whether  fish  have  ever  been  so 
killed.  Of  course,  our  keen  fishermen  think  otherwise.  I  agree 
With  every  word  Mr.  Thomas  has  said.    There  should  not  bo 
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auj  possibility  of  any  quantity  of  t&r  water  or  ammoniaca]  liquor 
being  'washed  off  the  roads  into  the  streams,  and  gentlemen  of 
Mr.  Thomas's  experience  have  adopted  all  manner  of  devices  to 
prevent  ammoniacal  liquor  finding  its  way  to  the  watercourses. 
Mr.  Thomas  has  pointed  out  that  he  has  had  no  complaints,  al- 
though he  has  had  skilled  experts  watching  him,  and  taking 
every  precaution  to  protect  their  fish.  I  do  not  say  for  a  mo- 
ment that  we  should  relax  any  precaution.  Turning  to  Mr. 
Butterfield's  paper  you  will  find  that  the  water  used  in  the  ex- 
periments had  difrerent  results  on  the  fish.  I  would  suggest  to 
Mr.  Butterfield  that  yon  cannot  handle  fish  without  making 
{hem  a  little  sick,  and  that  those  fish  all  had  the  influenza  before 
they  were  subjected  to  the  experiments,  particularly  gudgeon 
and  dace.  If  Mr.  Butterfield  had  used  eels  for  the  experiment 
I  do  not  think  they  would  have  suffered  at  all.  I  believe,  if  you 
look  at  the  main  cause,  the  fish  were  sick  before  they  were  put 
in,  and  the  second  canse  was  want  of  aeration. 

Mb.  a,  Gladwsll  :  I  have  noticed  Mr.  Thomas's  system  of 
wwking  on  tarred  surfaces ;  and  I  have  also  observed  with  some 
surprise  the  results  he  obtains  from  the  system  which  he  has 
described  of  well  brushing  the  tar  into  the  road  structure,  and 
allowing  it  to  soak  in,  instead  of  putting  on  other  surfacing  in 
the  way  of  chippinga  or  otherwise.  I  may  say  that  with  the 
exceptions  of  extreme  variations  of  weather,  to  which  we  are 
subjected,  the  work  certainly  does  stand  very  well  indeed — very 
much  better  than  I  anticipated  it  would  do,  and  I  hope  he  will 
foigive  me  saying  sa  As  far  as  I  am  myself  concerned,  I  lean  to 
the  theory  and  practice  of  the  incorporation  of  the  tar  in  the 
structure  of  the  road  when  reconstructing  it.  I  believe  there  is 
a  good  deal  of  tar  used  on  the  surface  of  the  roads  which  would 
be  very  much  better  used  if  incorporated  in  the  Btructure  of  the 
road,  because,  after  all  is  said  and  done,  I  believe  the  penetra- 
tion of  the  tar  is  not  so  great  as  is  sometimes  im^ined.  I  do 
not  see  how  it  can  be,  because  it  is  a  q^uestion  more  or  less  of 
capillary  attraction.  If  you  can  incorporate  the  tar  into  the 
road  by  mixing  it  with  your  granite,  or  other  methods  which 
some  people  use,  I  think  you  get  a  better  result  from  the  same 
volume  of  tar.  The  intention  of  the  paper  is  rather  to  reassure 
those  people  who  are  nervous  as  to  the  inimical  results  which 
accrue  to  fiab  from  the  use  of  tar  on  roads.  I  think,  so  far  as  I 
am  concerned  as  a  road  aurreyor,  if  the  fish  do  not  like  the  tar 
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tiiey  must  do  the  othor  thiog,  becaose  the  tor  has  got  to  be  put 
on  the  roada.  The  ooly  thing  we  can  do  13  to  eliminate  as 
tax  as  poaaible  the  liability  of  pollution  from  tarred  water  get- 
ting into  the  streams.  On  the  other  hand,  as  tarring  goes  on, 
probably  the  fish  will  get  accustomed  to  it. 

Mr.  W.  V.  AlTDERSON :  I  only  wish  I  were  as  happy  about 
using  tar,  either  crude  or  distilled,  on  roads,  as  Colonel  Cromp* 
ton.  Under  the  circumBtances  I  shall  say  nothing  more  on  that 
subject  to-night.  I  shopld  like  to  ask  Mt.  Thomas  whether 
any  of  the  small  filters  of  which  he  spoke  were  in  towns  or  only 
on  the  roadsides  of  country  areas.  In  my  town  we  have  a 
system  with  18-inoh  pipes,  and  at  times  of  flood  these  are  run- 
ning  at  full  bore.  Nothing  but  very  large  filters  would  be  of 
any  use  under  these  circumstances. 

Mb.  H.  Percy  Boxjlnois:  The  experiments  set  forth  by 
Mr.  Butterfield  are  within  the  range  of  practical  politics. 
Almost  any  surveyor  can  oarry  out  these  experiments  for  him- 
self, because  they  do  not  require  the  beautiful  analytical  para- 
phernalia which  Professor  Butterfield  has  the  happiness  to 
possess.  The  results  are  given  of  those  experiments,  which  are' 
furly  simple,  in  the  table,  the  headings  of  which  show  the 
volumes  of  water  agitated  with  one  volume  of  tor,  and  the 
temperature  of  the  water  during  extraction  (which  ia  practically 
all  through  nearly  alike,  except  one,  which  is  70°) ;  then  there 
are  the  minutes  that  elapsed  before  the  fish  died.  Now  what 
strikes  ma  about  tins  table  is  that  it  takes  one  volume  of  crude 
light  tar  to  200  volumes  of  water  to  kill  fish  in  fifteen  minutes, 
while  it  takes  with  one  volume  of  crude  heavy  tar  mixed  with 
200  volumes  of  water  80  minutes  to  kill  fish.  Now  the  chances 
of  life  of  fish  that  have  been  taken  out  of  their  native  element, 
and  put  in  a  tank,  are  much  diminished.  It  is  not  a  healthy, 
vigorous  fish,  and  all  this  might  be  discounted  if  we  applied  to 
an  insurance  ofBoe  as  to  the  chance  of  life  of  fish  which  have 
been  taken  out  of  a  stream  and  put  into  a  tank.  But  apart 
from  this,  and  admitting  that  one  volume  of  tar  with  200 
volumes  of  water  does  kill  fish,  it  would  he  very  gross  careless- 
ness on  the  part  of  any  surveyor  to  allow  sudi  a  vast  volume 
of  tarry  water  to  enter  a  stream.  He  must  either  leave  his 
guUeys  unprotected  or  there  must  be  some  other  means  by 
which  tar  gets  intothe  stream  in  such  volume.  Fish,  I  believe, 
go  in  shoals ;  they  frequent  certain  parts  of  rivers  and  streams, 

Digilized  by  Google 


224    THB  KBUnOH  OK  HODEBH  BOAD  SUBMCINGS  TO  EISH  Uttt. 

they  do  not  go  aimlessly  aboat,  and  so  the  tar  mnst  reach  that 
part  of  the  stream,  and  probably  even  then  the  tar  would  be 
very  mach  diluted.  One  question  I  should  like  to  aak  Mr. 
Bntterfield  is  whether  a  tar  which  complies  with  the  specifica- 
tion of  the  Boad  Board  woald  be  inimical  or  dangerous  to  fish 
life ;  and  if  so  to  what  extent.  It  may  be  that  engineers  rush 
in  where  chemists  fear  to  tread,  and  it  is  well  that  we  are  brought 
up  occasionally  by  papers  of  this  kind  to  know  where  we  stand. 

Mr.  T.  Milne  :  1  must  confess  I  am  here  as  one  interested 
in  tar  and  ammonia,  and  when  1  looked  through  this  paper  first 
of  all  I  was  a  good  deal  discouraged.  But  I  see  it  is  stated  that 
the  conditions  under  which  these  experiments  were  carried  out 
were  more  or  less  unnatural  or  artificial,  because  we  can  hardly 
imagine  a  fish  in  its  native  element,  finding  itself  to  be  in 
uncomfortable  surroundings,  would  not  get  into  others  leas 
oncomfortable,  whereas  under  Mr.  Butterfield'a  experiment  it 
could  not  remove  itself  if  it  wished  to  do  so.  I  would  like  to 
remark  that  if  surveyors  would  use  water-freed  tar,  and  of  a 
gravity  of  not  less  than  1*2,  they  would  have  no  trouble  at  all. 
I  think  Mr.  Bntterfield  shows  where  the  trouble  arises ;  it 
comes  from  the  ammoniacal  liquor  in  crude  tar.  If  you  free 
the  tar  from  water  you  take  out  the  ammoniacal  liquor ;  and  at 
the  same  time  you  remove  the  light  oil,  which  causes  the  film 
of  which  Mr.  Bntterfield  speaks  with  oonsiderable  severity. 
He  says  that  the  film  is  even  worse  than  ammonia.  With 
water-&eed  tar  you  get  no  film.  There  is  one  other  point  of 
which  Mr.  Bntterfield  speaks,  and  that  has  connection  with 
sulphate  of  ammonia,  which  is  one  of  the  moat  efficient  of 
fertilisers.  If  you  get  it  into  water  there  is  so  doubt  it  will 
injure  fish.  But  if  you  put  it  into  the  land  it  becomes  fixed,  so 
that  you  cannot  get  it  into  the  water.  Owing  to  certain 
chemical  reactions  which  immediately  begin  to  take  place  in 
the  soil,  sulphate  of  ammonia  cannot  be  washed  out  in  the 
same  way  as  nitrate  of  soda  and  other  forma  of  nitrates. 

Mr.  a.  Drtlasd  :  I,  like  my  friend  Mr.  Boulnois,  am  not 
a  chemist,  and  can  only  speak  of  what  I  know — the  practical 
use  of  tar  on  roads.  I  have  had  considerable  experience,  and 
agree  with  Colonel  Crompton  that  the  fears  expressed  with 
regard  to  fish  life  are  fears  for  which  there  is  very  little  justifi- 
cation, provided  reasonable  precautions  are  taken;  more  par- 
ticularly do  I  think  precautions  are  needed  in  towns  and  places 
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■where  there  ia  a  aurface-water  drainage  system  goiDg  direct  into 
Btreams.  On  many  of  our  country  roads  in  summer  time  the 
water  never  reaches  the  streams  at  all.  On  the  chalk  bills,  for 
instance,  it  is  absorbed  in  the  soil ;  and  in  those  cases  there 
need  be  no  fear  of  fish  life,  whether  crude  or  freed  tar  is  used. 
Personally  I  know  tar  will  kill  fisli ;  I  have  known  instances 
where  it  has  done  so,  but  tbey  have  been  exceptional  cases,  and 
ought  never  to  have  occurred.  In  my  own  experience  with  tar 
surfacing,  which  extends  over  five  or  six  years,  over  very  large 
areas,  I  have  never  had  instances  of  fish  being  killed,  except  in 
two  cases  ander  extraordinary  circumstances.  One  was  a  case 
where  crude  tar  was  used  in  enormous  quantities,  so  much  so 
that  it  ran  down  the  channels ;  and  a  heavy  thunderstorm  came 
on  and  washed  the  tar  straight  into  a  stream,  and  it  killed  the 
fish.  Another  case  was  where  some  tar-macadam  was  laid  in 
winter  time.  It  was  spread  on  the  road  and  left  unrolled  for 
some  days  in  very  wet  weather  in  close  proximity  to  a  fishpond. 
The  washings  from  this  tar-macadam  were  carried  direct  into 
the  pond.  That  also  killed  the  fish.  Bat  in  the  general  sense 
of  the  washings  from  tarred  roads  going  into  streams,  I  have 
never  had  complaints,  nor  have  I  any  information  of  fish  being 
phenoUcally  killed  or  injured.  There  is  very  little  crude  tax 
used  now  on  roads ;  we  all  try  to  use  freed  tar.  At  the  same 
time,  there  are  cases  where  there  is  no  danger  to  fish  life  where 
crude  tar  could  be  used.  I  agree  that  these  experiments  of  Mr. 
Batterfield,  though  extremely  interesting,  do  not  reproduce 
quite  the  same  conditions  as  occur  in  streams.  I  think  it  is 
quite  understandable  that  fish  in  a  vessel  in  which  these  dan- 
gerous products  have  been  mixed  in  a  certain  quantity  of  water 
would  sufifer,  and  that  those  fish  would  die ;  but  I  do  not  think 
those  conditions  would  obtain  in  a  runnii^  stream,  where  the 
fish,  if  they  do  not  like  their  sarroundings,  can  get  away.  I  do 
not  know  that  there  is  anything  else  I  need  say,  except  tiiat 
Mr.  Butterfield's  paper  shows  us  we  need  to  use  care  where 
there  is  any  danger  of  tar  getting  into  the  streams.  It  is  a 
thing  which  all  who  use  tar  have  in  their  minds — that  precau- 
tions must  be  taken  that  no  evil  effects  occur.  There  is  not  the 
slightest  need  for  it,  and  I  think  there  is  not  the  least  danger, 
speaking  generally,  to  the  fish  life  of  the  country. 

Mb.  W.  Haepur:  I  have  entered  very  keenly  into  the  dis- 
cussion which  has  taken  place,  and  I  want  to  make  a  si^gestion 
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before  tlie  meeting  closes ;  that  ia  that  we  make  a  special  appetd 
to  Mr.  Maybury  to  give  us  a  short  paper  at  our  Annual  Meet- 
ing next  year  giving  the  results  of  the  experiments  he  is  making, 
and  that  he  will  repeat  it  the  following  year.  If  a  visit  could 
also  be  arranged  to  the  scene  of  the  experimental  tests  it  wonld 
also  be  very  interesting. 

Me.  F.  J.  Wood  :  I  had  no  intention  of  taking  part  in  the 
discussion,  because  the  paper  is  what  might  be  termed  acade- 
mical, and  therefore  somewhat  out  of  one's  sphere.  The  subject 
affects  me  very  little,  inasmuch  as  I  have  made  a  practice  of 
using  only  the  heavy  distilled  tar  for  tarring  the  surfaces  of  my 
roads.  I  may  say  that  the  fteed  tar  mentioned  in  Table  3I> 
practically  complies  with  my  specification.  I  have  not  used  a 
tar  of  less  specific  gravity  than  42°  Twaddel,  and  in  no  case 
has  it  contained  water,  gas  liquor,  or  ammoniacal  componnd& 
As  regards  fish,  I  am  sorry  to  say  we  have  very  few  rivers  in 
my  part  of  the  country,  and,  so  far  ae  fish  life  is  concerned,  are 
not  very  much  troubled  with  any  poisonous  matters  that  may 
remain  in  the  tar:  all  the  same,  it  is  most  important  in  those 
counties  where  there  are  rivers  and  fisheries  existing  that  the 
material  used  in  the  treatment  of  the  surfaces  of  the  roads 
should  be  free  from  constituents  which  may  be  harmful  to  fish 
life.  I  should  like  to  ask  Mr.  Butterfield  one  question.  In 
Table  4  I  see  that  he  used  T>  freed  heavy  tar  in  the  proportion 
of  1  volume  to  200  volumes  of  water.  Did  this  tar  contain  any 
phenolic  bodies  ?  as  it  is  shown  that  gudgeon  died  in  135  minutes. 
When  the  Author  used  pure  phenols  diluted  in  the  proportion 
of  0-1  part  in  1000  part  of  water,  as  shown  in  Table  2,  the 
gudgeon  died  in  60  minutes. 

Me.  B.  J.  ThOhas  :  In  answer  to  the  question  by  Mr.  Ander- 
son, I  may  say  the  filters  referred  to  are  only  small  filters  on 
small  drains  on  country  roads.  If  Mr.  Anderson  has  an  18-ioch 
stormwater  drain  running  full,  and  there  is  strong  enough  tar 
in  such  a  volume  of  water  to  kill  fish,  then  something  ought  to 
be  done  to  stop  it.  I  was  discussing  surface  tarring,  not  the 
laying  down  of  tarred  macadam,  which  is  an  entirely  different 
matter  to  the  paper.  Fishermen  would  acknowledge  that  at  the 
present  time  there  is  an  extraordinary  disease  among  fish  indi- 
cated by  a  kind  of  fungus  upon  them ;  but  this  was  in  existence 
long  before  the  surfaces  of  roads  were  tarred. 

Thz  F&esidbmx  :  I  have  the  pleasure  of  conveying  to  you 
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the  thanks  of  the  InstitntioD  for  the  inteteatu^  aad  valtiahle 
paper  70a  have  given  na  to-night.  It  "will,  I  am  sore,  fonn  a 
moat  valuahle  addition  to  the  papers  we  print  in  oar  volume  of 
Proceedings. 

Mr.  W.  J.  A.  BtmEBriELD  in  reply  said :  I  thank  yon  ex- 
tremely for  yonr  very  kind  remarks  and  for  the  appreciative 
way  in  vhich  yon  have  received  this  paper.  I  folly  admit  that 
parts  of  it  are,  as  one  speaker  pnt  it,  academic ;  but  I  think  from 
time  to  time  cases  will  arise  which  will  ahow  Uiat  even  the  more 
academic  portions  of  this  paper  have  some  real  practical  appU- 
oation.  It  may  not  be  obvious,  at  the  moment,  what  tiiat 
practical  application  may  be ;  but  the  scheme  of  investigation 
was  carried  out  consistently  with  the  view  of  demonstrating 
what  ingredients  of  road-treating  materials  were,  in  extreme 
conditions,  likely  to  be  harmfol  to  fish  and  what  ingredients 
were  likely  to  be,  even  in  extraordinary  conditions,  innoououa. 
Sroadly.the  investigations  show  the  worst  results  obtainable  with 
the  fish  with  the  particular  ingredients  stated.  In  all  practical 
conditions,  those  results  will  be  modified,  in  that  the  fish  will 
not  be  so  liable  to  premature  death.  There  are  several  reasons 
why  those  modifications  will  occur,  to  some  of  which  speakers 
have  alluded.  One  is  that  very  seldom  do  road  washings 
reach  streams  without  aome  sort  of  filtration  and  purification  by 
passE^  through  air,  or  over  sand,  or  In  contact  with  vegetable 
matter  or  organic  matter,  any  one  of  which  conditions  is  destruc- 
tive of  one  or  other  of  the  harmful  ingredients  in  the  tar.  In 
the  Author's  investigations,  the  harmful  ingredients  were  used 
in  conditions  in  which  their  effect  was  not  minimised  in  any 
way.  In  the  practical  use  of  road-treating  materials  on  the  road 
the  conditions  will  certainly  minimise  the  effects,  aa  compared 
with  those  shown  in  this  paper.  In  regard  to  Mr.  Thomas's 
remarks — and  I  thank  him  very  much  for  hia  appreciation  of 
what  I  have  said — that  very  few  fish  are  alike  in  temperament, 
or  the  way  in  which  they  take  the  hook,  that  I,  early  in  these 
experiments,  realised,  and  wherever  doubtful  or  inconcluaive 
results  were  obtained  I  deleted  them  from  the  record.  I  tlunk 
on  the  whole  the  results  reported  may  be  regarded  as  a  fair 
average.  I  may  pass  on  to  the  question  of  keeping  fish  in  im- 
natural  conditions,  handling  them  and  putting  them  into  these 
solutions.  There  again  I  realised  that  the  resistance  of  the  fish 
in  natural  conditions  would  be  greater,  and  I  think  you  may, 
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oa  that  account,  add  something  od  to  the  time  thitt  would  elapse 
before  death.  But  the  results  between  one  material  and  the 
other  are  comparable,  and  in  that,  I  think,  you  have  some  defi- 
nite information.  As  to  the  questioD  of  ibe  road-  authorities, 
and  the  use  of  crude  tar,  if  it  had  been  safe  in  all  cases  to  use 
crude  tar  on  the  roads  it  would  never  have  occurred  to  me  to 
make  these  experiments.  Colonel  Crompton  and  others  have 
testified  that  there  is  a  very  wide  outcry  against  the  use  of 
tar  at  all  in  some  places— there  is  a  great  deal  of  prejudice  in 
existence :  and  I  wanted  to  find  out  what  real  basis  it  had. 
I  know  more  now  than  I  did  when  I  started  the  work,  and 
I  have  come  to  the  conclusion  that  tar,  if  reasonably  free  from 
ammonia  and  light  oils — as  tar  complying  with  the  Soad  Board 
specification — is  in  all  ordinary  conditions  absolutely  safe.  But 
occasionally  a  surveyor  has,  perhaps,  been  harassed  by  com- 
plaints from  local  anglers  or  owners  of  fishery  rights,  and  he  is 
asked  by  his  Council  to  put  down  material  which  it  is  absolutely 
certain  will  do  no  harm  to  the  fishing  streams.  It  may  happen 
that  the  washings  from  the  road  pass  with  very  little  filtration, 
or  possibilities  of  oxidation  into  the  fishing  waters.  In  that 
case  he  asks  for  something  which  will  safeguard  him  still  more ; 
and  I  have  indicated  what  I  think  will  safeguard  blm  absolutely, 
even  in  extreme  conditions.  Filtration,  for  that  in  effect  is  what 
Mr.  Thomas  has  suggested,  undoubtedly  reduces  veiy  greatly 
the  risk  of  pollution  of  streams  &om  the  ose  of  crude  tar,  as 
does  also  the  obtaining  of  oonsiderable  penetration  of  the  surface 
of  the  road.  I  tried  to  emphasise  in  the  paper  that  it  was  the 
surface  exposed  to  the  action  of  the  water  which  mattered,  and 
not  the  quantity  of  tar  material  put  on  the  road.  It  is  a  ques- 
tion of  the  proportion  of  the  quantity  of  water  falling  on  the 
tarred  surface  to  the  area  of  that  surface,  and  the  impingement 
of  the  water  in  the  tar,  that  is,  the  extent  to  which  wat«r  and 
tar  mix.  In  these  experiments,  where  the  tar  was  agitated 
vigorously  with  water,  you  have  an  extreme  condition  which 
would  never  be  realised  in  practice.  There  was  a  vigorous  agi- 
tation of  the  tar  with  the  water  for  fifteen  minutes,  and  the  mix- 
ture which  occurred  of  phenolic  and  other  constituents  of  the 
tar  with  water,  could  not  possibly  occur  in  any  natural  condi- 
tions. Of  that  I  am  certain.  I  am  much  indebted  to  Colonel 
Crompton  for  his  remarks,  and  I  think  what  he  has  said  about 
the  complaints — whether  justified  or  not — which  roll  in,  ia 
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raffioient  reason  for  dealing  with  the  matter  in  the  paper.  I  agree 
that  if  reasonable  precaations  are  taken  in  the  tarring  of  roads 
no  deaths  of  fish  arising  therefrom  are  likely  to  occur.  The  fish 
may  die  from  quite  other  reasons.  In  r^ard  to  the  possible 
rickliness  of  the  fish  used  in  the  experiments  from  handling,  or 
being  kept  in  unnatural  conditions,  I  may  say  I  find  no  diffi- 
culty in  keeping  tront  apparently  quite  healthy  for  months  at 
a  time,  provided  the  water  is  well  aerated,  and  I  imitated  those 
conditions  in  making  these  experiments  with  trout.  I  doubt 
whether  many  will  agree  with  Mr.  Gladwell  that  if  fish  do  not 
like  tar  they  must  do  the  other  thing,  for  the  tarrinjr  must  be 
oontiaued,  and  the  fish  exterminated.  At  any  rate,  I  think  if 
that  policy  were  pursued  it  would  be  rather  a  costly  one  to  the 
municipal  and  county  authorities  concerned.  I  am  very  sorry 
to  hear  that  Mr,  Anderson  is  not  comfortable  in  regard  to  the 
use  of  tar  at  all,  and  I  would  suggest  with  great  diffidence,  know- 
ing the  conditions  in  which  he  is  working,  that  he  really  should 
ascertain  whether  there  are  not  other  circumstances  which  may 
have  been  responsible  for  any  fish  which  have  been  lost  in  the 
neighbourhood  of  his  tarred  roads.  I  know  something  of  the 
character  of  the  tar  which  was  put  down  in  his  neighbourhood, 
and  it  is  almost  inconceivable  that  any  harm  resulted  therefrom. 
The  county  surveyor  of  Hampshire — Mr,  Taylor — spoke  to  me 
yesterday  and  told  me  that  he  regretted  he  would  be  unable  to 
come  here,  but  that  I  might  say  from  him  that  one  hundred 
miles  of  road  in  his  county  had  been  tarred  last  summer,  and 
be  knew  of  no  authentic  case  of  fish  being  killed  by  the  use  of 
that  tar.  I  do  not  speak  as  an  angler ;  but  I  think  the  fishing 
rights  in  Hampshire  are  more  valuable  than  in  any  other  county. 
That  is  hia  testimony,  which  is  only  controverted  apparently  by 
Borne  unfortunate  accident  which  Mr.  Anderson  has  experienced. 
Perhaps  it  may  interest  you  to  know  that  the  tar  used  in  Hamp- 
shire throughout  last  summer  substantially  ranged  in  composi- 
tion between  the  tar  referred  to  in  the  paper  as  tar  "  C  "  and 
tar  "  D."  Some  of  it  was  very  nearly  like  tar  "  C,"  and  some 
more  like  tar  "  D."  It  was  all  freed  tar.  In  reply  to  Mr.  Boul- 
nois.  All  the  ingredients  spoken  of  are  present  in  tar;  some 
are  definitely  basic,  whereas  others  are  acid.  And  it  is  im- 
portant to  know  whether  it  is  the  basic  bodies  or  the  acid  bodies 
which  are  moat  harmful  to  fish.  Ammonia  is  a  basic  body, 
and  is  very  harmful  indeed.    The  Eoad  Board  specification  is 
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Bubstautially  what  I  say'  in  the  paper,  safe,  io  all  ordmaty  con* 
ditions.  Some  of  Mr.  Milne's  remarks  I  have  incidentally  dealt 
with.  The  eondltiona  adopted  are  unnatural,  and  the  ill-effects 
found  ^cill  be  minimiaed  in  practice.  But  in  regard  to  his  ques- 
tioD  as  to  the  efTect;  of  sulphate  of  ammonia  applied  to  the  soil 
as  a  manure,  naturally,  it  would  not,  in  ordinary  circumstances, 
be  washed  into  the  stream ;  it  would  be  converted  into  nitrate 
by  organisms  in  the  soil,  and  the  work  of  these  organisms  has 
also  to  be  taken  into  account  in  considering  the  possible  effect 
of  the  considerible  amount  of  ammoniacal  liquor  in  crude  tar 
when  that  gets  into  streams.  If  it  were  not  that  the  washings 
might  pass  direct  into  the  stream,  without  passing  through  sand 
or  soil,  we  need  not  fear  using  crude  tar  at  all,  just  as  we  need 
not  fear  to  apply  sulphate  of  ammonia  to  the  land.  Bat  nnlees 
yoa  can  be  sure  of  giving  the  nitrifying  organisms  a  chance 
there  is  no  doubt  ammonia  salts  are  very  deadly.  Mr.  Btyland's 
remarks  bear  out  the  contention  that  there  is  a  greater  risk  in 
the  use  of  crude  tar  than  of  freed  tar.  His  case,  in  which  tar 
macadam  was  left  unrolled,  and  the  washings  passed  into  a  fish- 
pond, illustrates  one  thing  I  have  said  in  the  paper — that  it 
is  the  extent  of  the  tarred  surface  exposed  to  the  action  of 
water  which  matters.  With  unrolled  road  metal  you  have  the 
largest  surface  exposed  to  the  washing  by  rain  that  you  can  pos- 
sibly have.  Then  again,  in  the  instance  cited,  Uie  washings 
passed  into  a  pond,  and  not  a  running  stream,  and  concentration 
might  ensue  in  dry  weather.  Those  are  conditions  which  are 
most  likely  to  be  harmful  to  fish.  In  regard  to  Mr.  Wood's 
question  as  to  the  estimation  of  the  phenolic  bodies  in  the  ex- 
tract of  tar  D  with  two  hundred  volumes  of  water,  the  amount 
in  this  case  was  so  small  that  it  could  not  be  ascertained  with 
certainty.  I  do  not  say  that  the  phenolic  constituents  are  the 
only  poisonous  ingredients  there  are  iu  tar,  but  they  are  the  most 
easy  to  detect.  The  proportions  of  phenol  shown  in  Table  IL 
were  obtained  by  direct  weighing  of  the  phenol,  which  was  put 
in  the  water,  and  were  checked  afterwards  by  estimation.  But 
ii  is  an  easy  matter  to  estimate  phenol  in  clean  water ;  bat  when 
yon  have  an  extract  of  all  kinds  of  other  ingredients  of  tar  I 
bnow  of  no  very  exact  method  to  estimate  small  quantities  of 
it.  I  thank  you  very  much  for  your  patience  in  listening  to  ma 
Mb.  E,  J.  Thohas  :  It  is  an  interesting  subject  to  me,  and  I 
should  like  to  ask  Mr.  Butterfield  what  he  thinks  is  the  poesible 
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or  probable  result  of  the  enormous  quantity  of  lubricating 
oil  which  IB  DOW  scattered  over  our  roads  by  motor  traffic  in 
relation  to  the  question  of  water  pollution.  We  have  a  large 
mileage  of  roadway  now  tarred,  and  anything  in  the  shape  of 
oil  falling  upon  such  a  surface  gravitates  to  the  gutters  quickly, 
and  is  carried  to  the  streams.  Would  that  accentuate  the  ten- 
dency to  fish  poisoning  1  It  strikes  me  that,  being  oil,  you  will 
get  a  very  thick  film  on  the  surface  of  the  water,  and  that  must 
very  largely  affect  the  fish  life  under  such  film,  as  it  prevents 
the  proper  aeration  of  the  water,  and  this  exposes  the  fiah  to 
any  disease  that  may  be  about. 

Mk,  6dtteb7Ield  :  I  have  dealt  with  this  point  to  some  ex- 
tent in  the  paper — under  the  heading  of  Tar  Oils  and  their 
Associated  Bodies  (section  8  (ii.)) — when  referring  to  the  effect 
of  films  of  oil  in  general  on  the  surface  of  the  water,  I  made 
some  experiments  with  a  heavy  automobUe  mineral  lubricatii^ 
oil  and  gasoline  or  petrol.  The  effects  were  much  less  marked 
ttian  with  heavy  and  light  oils  derived  from  tar ;  in  fact,  no  ill- 
effects  were  observed  on  gudgeon  in  eight  hours  with  a  heavy 
film  of  gasoline  and  in  twenty-four  hours  with  a  film  of  tiie 
lubricating  oil.  But  the  film  from  such  materia,  in  some 
cuvumatances,  undoubtedly  would  kill  fish  in  time.  When 
roads  are  rendered  impervious  by  Car  or  asphalte,  petrol  or 
lubricating  oil  dropped  on  them  is  more  liable  to  be  washed 
into  streams  than  when  it  falls  on  a  water-bound  and  porous 
road.  Hence,  indirectly,  the  impervious  road  (whether  tarred 
or  asphalted)  may  prove  more  detrimental  to  fish  life  than  the 
water-bound  road. 
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SPECIAL  GENERAL  MEETING. 

February  9,  1912. 

Reld  in  the  Caxton  Hall,  Westminster. 
Mr.  a.  D.  Grbatoebx,  M.Imst.CE.,  President,  in  ike  Gkair. 

The  Secretary  read  the  notice  convening  the  Meeting. 

The  several  resolutions  passed  at  the  Special  Meeting  at  the 
ofiiGes  of  the  luBtitation  on  Saturday,  the  13th  of  Janoary,  were 
put,  and  conGrmed  unanimously. 
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SOUTH  WESTERN  DISTRICT  MEETING. 

May  4,  1912. 

Hdd  in  the  Public  Sail,  Exmouth. 
A.  D.  Gbzatokex,  M.Tnbt.CE.,  Pbesidbnt,  in  the  Chair, 


The  members  were  given  a  cordial  welcome  hj  the  Chairman 
BDd  members  of  the  district  council. 

The  Pbesident  ictumed  thanks  for  the  welcome  accorded 
and  paid  a  tribute  to  the  memory  of  the  late  Mr.  Lewis  Angell, 
the  founder  of  the  Institution. 


EXMOUTH:  A  DECADE  OF  PROGRESS  IN  A 
RESIDENTIAL  SEASIDE  TOWN. 

By  SAMUEL  HUTTON,  Memh&r,  Sorvktor  and  Water 
Engineer,  Urban  DiaxRicT  Council  of  Exmouth. 

Historical.— ^itVAte  at  the  mouth  of  the  river  Exe  and  con- 
siating  of  the  two  civil  parishes  of  Littleham  and  Withycombe 
Baleigh,  Exmonth  claims  a  prominent  place  in  the  ancient 
history  of  Devonshire.  Two  Saxon  settlements  were  said  to 
exist  on  the  site  of  modern  Exmouth  as  far  back  as  the  early 
part  of  the  eleventh  century,  and  a  well-known  portion  of 
Exmouth,  "  Bystock,"  was  included  in  the  great  Norman  Survey 
of  1086.  From  this  date  it  appears  to  have  gradually  grown 
until  Leiand  in  Ms  Itinerary  of  1549  refers  to  it  as  "  The  fiacher 
tounlet  of  Exmouth."  From  this  period  it  became  (as  it  is 
to-day)  a  port  of  some  importance  and  supplied  a  goodly  number 
of  vessels  to  fight  the  Spanish  Armada.  About  1680  shows  its 
commencement  as  a  health  resort,  and  therefore  it  claims  to  be 
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the  oldest  watering-place  in  Devon,  Sinca  the  early  part  of 
the  eighteenth  centuiy  it  has  gradually  grown  until  now  it 
lanka  as  one  of  the  principal  resorts  in  the  county. 

Physical. — Exmouth  ia  partially  sitiiBted  on  a  peninenla 
Burtounded  with  water  on  three  sides,  and  enjoys  a  remarkably 
equable  temperature,  together  with  the  highest  sunshine  records 
iti  the  county.  The  rainfall  is  extremely  low  (for  Devon),  the 
average  being  only  28  inchea. 

^toiisircs.— Population  (1902)  10,489  (1901  census);  (1912) 
11,963  (1911  census).  Area  (1902)  5295i  aores ;  (1912)  5295^ 
acres.  Rateablevalue—gro8s(1902) 56,000/., (1912)69,000^.;  nett 
assessable  (1902)  51,202?.,  (1912)  63,95Xi!.  General  district  rate 
—district  town  wards  (1902)  5«.  2rf.,  (1912)  4s. ;  district  rural 
(1902)  As.  lOd.,  (1912)  Zs.  M.  Loans  Outstanding— Public 
Health  Act  (1902)  47,964/.,  (1912)  41,160;. ;  Water  Acts 
(1902)  84,558/.,  (1912)  99,820/.  Eoads— main  roada  (1902) 
4  miles  4  fnrlongs,  (1912)  4  miles  7  furlongs ;  district  roads 
(1902)  50  miles,  (1912)  52  miles  24  furlongs. 

It  will  be  seen  that  the  rates  have  decreased  considerably 
since  1902,  and  that  the  amount  allowable  for  borrowing  under 
the  Public  Health  Acts  stands  at  present  at  87,000/.,  possibly  a 
record  for  a  town  this  size. 

Eoads. — The  roads  in  the  district  are  typical  of  the  county, 
the  main  road  running  right  through  the  centre  of  the  town, 
the  outside  district  roads  are  in  many  cases  narrow  Devonshire 
lanes  through  most  charming  country.  The  cost  per  annum 
for  maintenance  only  and  tarring  is  1300/.  for  district  roads, 
480/.  for  main  roads. 

The  advent  of  the  motor  car  has  necessitated  much  road 
widening  work,  and  the  Author  has  carried  out  twenty-one 
improvements  at  a  cost  of  about  3500/.,  all  of  which  (except 
700/.)  has  been  provided  out  of  rates.  The  greater  part  of  the 
town  district  and  main  roods  are  tar  sprayed  or  tar  macadam. 
Tar  spraying  works  out  at  about  id.  per  yard  super  for  ordinary 
tar  and  f  i.  per  yard  super  for  distilled  tar. 

Exact  costs  are  kept,  and  the  following  is  an  example  of  work 
done  from  May  1  to  June  14,  1911 : — 

Men  employed,  five ;  machine  used,  Johnson  Bros.,  with 
Wraithman  Brooms.  Area  covered,  72,292  super  yards;  using 
ordinary  tar — cost  per  yard  super  in  pence — tar,  ©■29 ;  labour, 
007 ;  teaming,  009 ;  sand,  002 ;  total,  047 ;  area  covered  10,250 
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super  yards ;  using  diatilled  tar — cost  per  yard  super  in  pence — 
tar, 0-487  ;  labour, 0-125 ;  teaming,  0-15 ;  sand, 002  ;  total, 0-782. 

Grit  for  spreading  on  roads  aftcar  tarring  free  at  the  beach. 
Area  covered  in  22  days  equalled  3863  yards  per  day.  Area 
covered  per  gallon,  mih  distilled  tar,  6'17  yards  super ;  with 
ordinary  tar,  7  08  yards  super. 

Tar  spraying  has  been  done  in  Exmoutb  since  1904,  and 
the  results  are  exceUent.  The  cost  of  road  maintenance  since 
1904  has  been  reduced  by  7001.  per  annnm. 

The  Private  Street  Works  Act,  1892,  is  in  force,  and  usually 
two  or  three  streets  ore  under  constructioD,  generally  by  direct 
labour.  The  1892  Act  works  very  well  in  Exmouth,  and  during 
the  Author's  tenure  of  office  (9  years)  not  one  penny  has  been 
irrecoverable. 

Bridges. — There  are  many  small  bridges  and  culverts  in  the 
district  which  require  keen  attention.  In  order  to  meet  the 
increased  traffic,  it  has  been  necessary  to  rebuild  entirely  two 
bridges  on  very  important  roads,  viz.  Exeter  main  road,  and 
Withycorabe  road.  These  have  been  carried  out  during  the 
past  eighteen  months,  and  are  of  reinforced  concrete,  designed 
to  carry  a  20-tou  traction-engine.  The  details  are  as  follows  :— 

Withycombe  Eoad — width,  42  feet;  square  span,  18  feet; 
skew  span,  20  feet;  cost,  133/. ;  Exeter  Boad— width,  42  to  50 
feet;  square  span,  18  feet;  skew  span,  20  feet  6  inches; 
cost,  150^. 

The  works  were  carried  out  by  direct  labour  under  the 
Author's  supervision.  The  detdls  of  cost  of  the  Withycombe 
Uoad  Bridge  are  as  follows,  and  include  pulling  down  the  old 
brick  arch  structure.  The  concrete  was  composed  of  4  parts 
beach  gravel,  1  of  j  granite  chips  and  1  of  Portland  cement, 
the  structure  coutAins  102i  cube  yards  of  concrete. 

£.  ».  d. 

Wages           89    1  11 

KeiDrotoenwiit  and  SDpervbioD S8  16    4 

Cement,  23  tons S2  18    S 

Cbipe,  31  lone  '7    7    8 

Teaming  inolnding  carting  of  gravel 10    4    9 

25  %  gnaa  «o*t  oT  timber S    9  10 

Bailing  ud  atajB 8    6    1 

Tilea,  day  for  dam,  nUli,  eto.       2  13    1) 

Oil  and  BDodriei 4  10 

144  17    61 
Lt«  credit,  old  miteriat 12    0    0 

£182  V 
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The  gravel  (102  loads^  was  free  at  the  beach.  Allowing  for 
this  the  stiucture  can  reasonably  be  claimed  to  be  an  economical 
one,  and  the  Anthor  is  of  opinion  that  few  contractors  would 
care  to  carry  out  the  work  for  the  amount  named.  These  two 
bridges  are  illustrated  on  Plate  No.  1. 

Sevjerage. — The  sewerage  is  on  the  combined  system  gener- 
ally ;  though  where  possible  storm  water  is  carried  into  streams 
direct.  There  are  three  systems,  low  level,  middle  level,  and 
high  level. 

The  low-level  system  which  drains  the  lower  portion  of 
the  town,  about  i^  of  dry-weather  flow,  delivers  to  a  pumping 
station  oontaining  three  pumps,  which  are  operated  by  two  5 
N.H.F.  and  one  10  N.H.P.  gas  engines,  lifting  the  sew^e  into 
the  high-level  sewer  which  gravitates  to  the  outfall  in  the 
channel. 

The  following  are  the  particulars  of  pumpint;  with  working 
costs  for  a  year : — Pump  and  engines,  two  5  ^.H-P  engines  and 
pumps  used  for  dry  weather  flow ;  gallons  lifted,  39,095,300 ; 
height  of  lift,  3735 ;  length  of  lift,  580  feet ;  gas  consumed, 
cabic  feet,  279,200 ;  total  cost  of  gas  at  3s.  5d,  per  1000  less 
15  %,  iOt.  10s.  lOd. ;  cost  of  gas  per  1000  gallona  in  pence,  0-277 ; 
tubic  feet  of  gas  per  1000  gallons,  7956. 

No.  1, 10  N,H.P.  engine  and  pump  used  for  storm  water ; 
gallons  lifted,  4,270.327;  height  of  lift,  35o5 ;  length  of  lift, 
574  feet ;  gas  consumed  cubic  feet,  31,300 ;  total  cost  of  gas  at 
3s.  5d.  per  1000  less  15  %,  4Z.  10s.  llrf. ;  cost  of  gas  per  1000 
gallons  in  pence,  0255 ;  cubic  feet  of  gas  per  1000  gallona,  7*33 ; 
total  cost  per  1000  gallons  including  wt^es  and  maintenance, 
0-848  pence. 

The  low  level  and  high  level  systems  are  entirely  modem, 
and  were  designed  by  James  Hansergh,  Esq.,  and  completed  in 
1902. 

The  middle,  level  se^er  (^  of  the  dry-weather  flow)  except 
for  a  short  length  is  some- thirty  years  old,  and  has  been  more  or 
less  a  worry  and  trouble'  since  it  was  laid.  The  attempt  to 
drain  the  whole  of  Exmoiitb  by  gravitation  was  a  mistake,  and 
frequent  flooding  occurred.  The  town  muddled  through  until 
the  new  system  was  brought  into  use  in  1902  and  has  since 
been  practically  fre6  from  flood, 

It  was  hoped  by  Mr.  Mansei^h  tliat  when  a  certain  district 
was  transferred  to  the  pumping  zone,  the  existing  on^Il  by 
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grsvitatioD  would  serve  for  the  middle  level  district.  This 
bope  was  never  fully  realised,  and  considerable  silting  up 
occurred,  and  until  the  Author  reUid  certain  lengths  of  this 
outfall  sewer,  and  placed  lai^  flushing  tanks  (10,000  gallons 
capacity)  at  different  points,  the  sewer  was  far  from  satisfactory. 
The  flushing  arrangements  for  this  sewer  are  somewhat  unique, 
and  the  Sanitary  Committee  for  a  time  took  some  persuading  to 
undertake  the  work.  The  late  Medical  Officer  (Dr.  Eaton)  and 
the  Author  persistently  pressed  the  proposals,  until  the  Council 
agreed  to  apply  to  the  Xjocal  Government  Board  for  a  loan  to 
carry  it  out. 

There  was  considerable  opposition,  but,  as  the  Author  stated 
to  the  inspector,  the  only  other  alternative  (with  which  the 
Author  did  not  agree)  was  another  pumping  system,  to  cost 
about  10,000^. ;  the  Board  agreed  to  the  Council's  proposals 
entirely,  and  gave  the  sanction  for  a  ten  years'  term  as  applied 
for.  The  cost  was  about  800^.,  the  large  flushing  tanks  costing 
75/.  each.  The  arrangements  of  these  tanks  is  shown  on  Plate 
No.  2.  They  are  operated  by  hand,  working  inwards  from  the 
outfall,  as  the  varying  tides  do  not  permit  automatic  flushing 
at  certain  levels.  The  scheme  has  beei^  an  unqualified  success, 
and  a  distinct  saving  of  over  9000^. 

The  whole  of  the  sewage  is  discharged  into  the  sea  at  Maer 
Socks,  a  little  inside  the  Fairway  buoy,  and  the  discbarge  is  at 
all  tides. 

Refuse  Disposal. — The  house  refuse  is  collected  by  Uie 
Council's  own  staCT,  and  disposed  of  by  a'refuse  destructor, 
situate  close  to  the  railway  line,  about  half  a  mile  from  the 
station.  The  plant  was  completed  in  March,  1908,  and  the 
general  arrangement  of  the  destructor  is  shown  in  Plate  No.  3. 
It  is  a  Meldrum  two-cell,  front  feed.  This  method  of  feed, 
especially  for  a  small  plant  is,  in  the  opinion  of  the  Author, 
the  moat  satisfactory. 

The  plant  is  exceedingly  efficient,  and  though  the  refuse  is 
light  and  of  poor  caloiific  value,  yet,  as  the  residue  (a  olinker)  is 
only  16%,  it  proves  that  the  combustion  is  carried  out  effectually. 
The  plant  is  run  ten  hours  a  day  for  five  days,  six  and  a  half 
hours  on  Saturday,  and  banked  over  night  and  week  ends;  it  is 
therefore  run  at  only  about  40%  of  its  fall  capacity. 

The  surplus  steam  is  used  for  the  steam  disiufector,  electric 
light  for  the  works  and  sheds,  and  for  driving  the  brickworks 
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en^ne  aod  machineiy  adjoining.  The  maclunery  is  capable  of 
tumiiig  oat  four  million  bricks  a  year,  and  is  run'  by  destructor 
steam  from  five  to  seven  hours  each  day.  The  brickworks 
engine  is  very  old  and  very  inefficient,  and  oonaumes  abont  60 
lbs.  of  steam  per  horse-power  per  hoar. 

The  steam  for  the  destructor  is  connected  with  the  engine 
at  the  point  shown,  and  so  arranged  that  the  brickwork  boiler 
can  supply  steam  along  with  it,  or  each  separately,  as 
required. 

The  receipts  from  this  source  are  5)^(1.  per  hour — totally 
inadequate — but  the  best  terms  the  Council  could  make.  The 
brickwork  plant  breaks  down  regularly,  and  on  very  wet  days 
stops,  and  the  destructor  has  to  blow  off  steam  until  they  are 
ready  for  work. 

The  particulars  for  the  year  ending  March  31,  1911,  are  as 
follows:  refuse  destroyed,  3660  tons;  clinker,  600  tons,  or  16- 
per  cent. 

Bs:peii*e»: —  £  i.  d. 

OIU,  mfttoriali,  eto.      ..        ..     27  fi  0} 

WBgea 13S  12  0 

iQemranoe,  ratal,  eto 13  19  8 


£175  16    Si  =  ll'St  p«nao  p«r  tcm. 
Beorfptor—  £    *.    d. 

Cliakei  ..  ..  SO  18  4 
Steam  ..  ..  25  5  0 
3araptin,eta    ..    10    7    1       71  10    5  =4-S7       „         „ 


Nettooit  ..  £10«    5  10|  =  e'8fi        „  „ 

Pleasitre  Grounds,  —  The  pleasure  grounds  are  Manor 
Grounds,  4  acres ;  Strand  Enclosure,  li  acres ;  Beach  Gardens 
1|  acres ;  Phear  Park,  16  acres ;  Beach  Gatdeaa  extension 
^  acre ;  a  total  of  23^  acres. 

Phear  Park  was  laid  out  and  presented  to  the  town  in 
August,  1910,  by  the  family  of  the  late  Sir  John  Phear,  a 
prominent  figure  in  Exmoath  public  life  for  many  years.  The 
Author  carried  out  the  work  of  enlarging  the  Manor  Grounds 
bo  its  present  area,  and  also  the  Beach  Gardens,  and  is  now 
engaged  upon  its  extension.  This  extension  will  complete  the 
scheme  for  sea-front  gardens,  and  is  certainly  work  of  an 
interesting  nature. 

The  new  sea  wall  is  to  form  a  promenade  and  slielter,  and 
is  designed  on  the  cantilever  principle,  as  shown  in  Plates  Kos, 
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4  and  5.    The  calculatio&a  are  baaed  on  a  promenade  load  of 
2  cwta.  per  foot  sup. 

There  will  be  no  support  to  the  outer  edge  of  the  upper 
promenade,  except  at  the  stepa,  where  it  ia  not  practicable  to 
cantilever  from  the  wall.  Wind  acreens  will  be  placed  at 
intervals,  and,  though  only  100  yards  long,  it  will  possibly  be 
somewhat  unique  in  sea-wall  construction.  The  estimated  cost 
of  thia  wall  is  710/.,  and  will,  so  far  as  the  Author  can  see,  be 
carried  out  for  that  amount. 

The  timber  for  piling  ia  red  deal,  and  creosoted  with  10  lbs. 
of  oil  per  cubic  foot  of  timber.  The  timber  is  weighed  both 
before  and  after  creoaoting  to  check  the  weight  of  oil  forced  in. 
The  whole  of  the  scheme  ia  estimated  to  coat  1250/.,  and 
includes  sea  wall,  laying  out,  shelter,  and  underground  con- 
Teniencea  for  men. 

New  Streets  and  Buildings. — The  model  by-laws  are  in 
force,  and  examination  of  plans  and  inspection  of  buildings  ia 
carried  out  by  the  surveyors'  department.  On  the  average 
building  to  the  extent  of  20,000/.  ia  carried  out  in  a  year. 

Public  OonvenieTwcs. — Public  conveniences  are  provided  in 
certain  parts  of  the  town ;  they  are,  however,  not  equal  to  the 
demand,  and  the  Author  has  placed  a  report  before  the  CouncU 
on  the  question  of  further  provision  being  made.  An  under^ 
ground  convenience  for  men  is  being  constructed  in  connection 
with  the  Beach  Garden  extension,  taking  the  place  of  the  exist- 
ing above-ground  structure,  which  ia  extremely  unsightly. 

In  the  new  conveuience  9  urinal  stalls,  4  w.c'a,  and  3 
lavatory  basins  are  provided ;  the  work  ia  being  done  by  direct 
labour,  and  will  coat  about  160/. ;  the  doors  of  the  present 
w.c's  are  to  be  refixed  as  well  as  the  roof  lights,  otherwise 
everything  is  new.  Plate  No.  6  shows  the  arrangement  of  thia, 
and  the  proposed  convenience  at  the  Parade. 

Sea  Defence. — The  owner  of  the  foreshore  and  beach  is  the 
Right  Hon.  Lord  Clinton,  and  he  is  responsible  for  the  sea 
defence  alongaide  the  main  promenade. 

Erosion  and  subsidence  of  the  cliffs  and  beach  has  been 
very  considerable  during  the  past  eighteen  months,  destroying 
entirely  the  commencement  of  the  charming  cliff  paths.  The 
Council  are  reaponsihl'e  for  the  surface  of  the  path,  but  disclaim 
responsibility  for  the  protection  of  the  cliff  supporting  the  path. 
The  Author  has  reported  twice  on  the  subject  of  protectioa. 
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and  submitted  to  the  Council  a  design  of  a  sea  wall  (see  Flate 
No,  7),  to  cost  about  121.  Ida.  per  yard  run,  and  for  sloping 
back  the  cliffa  to  angle  of  repose,  aay  of  1  in  IJ.  To  protect 
the  whole  length  would  cost  about  12,000/.  The  Council 
immediately  refcn-ed  the  report  and  scheme  to  Lord  Clinton, 
His  Lordship  has  also  had  a  report  and  scheme  from  W.  T. 
Douglas,  Esq^.,  M.Inst.C.E.  In  general  design  it  coincides  with 
the  Author's  suggestions.  At  present  the  matter  is  awaiting 
the  decision  of  Lord  Clinton. 

Near  the  sewer  outfalls  erosion  of  the  sandbanks  has 
exposed  the  manholes  and  placed  the  sewers  in  danger.  The 
Author,  after  the  extreme  gale  and  high  seas  of  December  18 
last  (when  all  the  damage  was  done),  immediately  placed 
around  one  manhole  a  retaining  wall,  and  built  up  a  break- 
water of  concrete  in  hags  around  another.  This  has  been  very 
efTective,  but  it  is  feared  that  considerable  further  expenditure 
will  have  to  be  incurred,  as  the  erosion  continues  every  spring 
tide. 

Town  Planning. — A  preliminary  Town  Plan  on  the  6-inch 
scale  along  with  a  report  bom  the  Author  has  been  submitted 
to  the  Council,  but  further  consideration  is  deferred  for  the 
present.  Fart  of  the  town  is  already  developed  on  good  town 
planning  lines,  but  this  is  only  a  high-class  resideotial  district. 
A  properly  developed  town  plan  must  provide  for  all  classes  of 
property. 

The  town  is  practically  surrounded  by  roads  upon  which 
excellent  highways  could  be  developed,  and  in  many  ways 
the  district  is  one  which  forms  an  excellent  opportunity  for 
developii^  a  large  district  of  exceptional  beauty  on  good  lines. 

Wat^-worJcs. — A  paper  was  read  by  the  Author  at  the 
Annual  Meeting  at  St.  Fancras  in  June,  1909,  in  which  the 
existing  waterworks  were  fully  dealt  with,  and  it  is  not  his 
intention  to  say  much  under  this  head,  except  that  the 
supplementary  supply  (to  be  used  only  when  the  gravitation 
works  fail)  foreshadowed  in  the  paper  has  become  an  accom- 
plished fact,  and  the  works  are  to  be  visited  after  the  reading 
of  the  paper.  A  short  description  of  the  new  works  is  as 
follows :  they  ore  situated  at  Dotton,  eight  miles  north-east  of 
£xmouth. 

The  works  carried  out  consist  of  bore  hole  varying  in 
diameter  from  25  inches  to  V  inches,  338  feet  deep,  pumping 
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station,  pipe  line  (rising  main)  4J  miles  long  to  8quabmoor, 
and  reaervoir  4  miles  Dorth-east  of  Exmouth. 

The  pumping  plant  oonaista  of  suction  gas  engines  in  two 
units,  each  of  62  B.H.F.  on  anthracite  coal ;  three-throw  ram 
pampa  in  two  units  to  lift  from  snction  tank  to  Squabmoor. 

The  air  lift  plant  is  in  duplicate  to  force  water  from  bore 
hole  to  suction  tank. 

The  dnt7  of  the  pumps  is  for  each  unit  to  lift  18,600  gallons 
per  hour  against  a  head  (including  friction)  of  290  feet,  through 
4  miles  of  rising  main,  coal  consumption  not  to  exceed  1  lb.  of 
anthracite  coal  per  B.H.P.,  coke  consumption  1  ^Ib.  perE.H.P. 
Bore  Sole.— The  bore  hole  is  of  a  total  depth  of  338  feet, 
and  varies  in  diamet^  from  25  ins.  at  the  top  to  7  ins.  for  the 
bottom  7  feet ;  it  is  made  through  varying  layers  of  sand-gravel, 
and  new  red  sandstone  until  it  reaches  the  pebble  beds  into  which 
the  bore  is  taken  36  feet.  The  construction  was  tedious,  the 
principal  delay  being  the  loss  of  a  tool  for  many  weeks  iu  the 
bottom  of  the  bore.  Many  other  minor  diCBculties  arose,  but 
eventually  the  pebble  beds  were  reached  after  nearly  ten  mouths' 
work.  The  pumping  teat  showed  remarkable  results,  and  there 
is  available  for  use  at  least  one  million  gallons  a  day  if  required. 
The  bore  hole  is  lined  for  the  first  50  feet  down  with  plain 
steel  tubes,  and  with  the  exception  of  about  35  feet  near  the 
bottom,  the  rest  of  the  lining  tubes  are  perforated. 
The  cost  of  the  work  is  as  follows : — 

£    s.   d. 

e  I  CtLnidge  of  plant 40    0    0 

g  I   Boring  of  variooB  iiiea,  8S8  feet  deep  ..       64S  11     8 

"2  \   LinlDg  of  bore  hole  617  U    0 

J  I  FompiTigteit        231  14    0 

"  \  Sundry  items        42  12    0 

Sapplyof  about  S]niile«  of  12-laoh  maia 
and  1(  mils  of  9-iiioh  nuun  with 
valves  and  iraahoals  ..         ..    S,532    0    0 

Lajiug  of  pipe  Hue         1,623    8    0 

Engine  honee  and  approaoh  rood          ..    1,472    1    1 
Supply  of  pumpiog  maohiueij,  ail  lift 
plant,    inoIodiDg    Email    pumping 
plBDt  at  Dotton  Vatta          ..         ,.    2^52  12    0 
Venturl  metei 182    4    0 

£r3,267  19    9 
Other  items,  as  eDgiaeeriag  feea,  legal 
espentea,  olerk  of  woiln  wages,  vill 
amoiiDt  to  say  1,250    0    0 


Tolal  ooit  (approximate)      £14,S17  19 
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The  whole  of  the  land  and  vayleavea  have  been  given  &ee 
hy  Lord  Clinton,  the  owner  of  the  property  through  which  the 
works  are  carried.  The  consulting  engineers  for  the  scheme  are 
Messrs,  G.  H.  HOI  and  Sons,  Westminster  and  Manchester, 

Concliision.—lLhe  forgoing  illustrates  the  varied  work  that 
has  to  be  undertaken  now  by  the  average  municipal  engineer 
and  surveyor,  and  though  the  schemes  under  review  are 
comparatively  small,  yet  the  engineering  principles  involved 
and  problems  to  be  solved  are  quite  as  great  as  much  larger 
works. 

The  Author  takes  this  opportunity  of  expressing  his 
indebtedness  to  the  members  of  his  staff,  Mr.  J.  C.  Matthew, 
A.M.I.O.E.,  and  Mr.  Gr.  Fonsford,  for  the  great  assistance 
rendered  in  the  preparation  of  the  paper  and  plates. 


DISCUSSION. 

Mr,  £.  TiS.  Saitndbrs  :  I  notice  that  the  cost  of  maintenance 
and  tarring  of  main  roads  is  given  as  480/.  I  should  like  to 
know  whether  Mr.  Hatton  gete  tiie  whole  of  that  repaid  to  him 
by  the  County  Council.  Then  there  have  been,  according  to  the 
paper,  twenty-one  widenings  of  roads.  Do  yon  get  paid  for 
any  of  the  widenings  of  main  roads  ? 

Mr.  H.  T.  Chapman  :  I  should  like  to  take  this  opportonity- 
of  expressing  my  thanks  to  the  members  in  the  south-western 
district  for  ^e  honour  they  have  done  me  by  my  election  as 
district  chairmaiu  I  am  sure  I  shall  do  my  utmost  to  pro- 
mote the  interests  of  the  institution  in  general  and  of  the  south- 
western district  in  particular.  It  is  too  early  yet  to  put  forward 
any  programme  or  indicate  any  line  of  action,  but  no  donbt  ve 
shall  soon  have  a  meeting  of  members  of  the  district  to  discuss 
various  matters.  I  should  like  to  ask  Mr.  Hntton  one  or  tw^o 
questions  on  his  paper.  Being  interested  in  road  maintenance 
I  naturally  looked  at  that  portion  first,  and  noticed  that  the 
coat  of  the  main  roads  is  put  down  as  480^.  for  4  miles,  7  fur- 
longs, which  works  out  at  about  98^  per  mile.  I  should  like 
to  know  whether  the  connty  council  allow  the  whole  cost  of  the 
main  roads,  including  scavenging.  In  regard  to  tar-spraying  it 
would  be  interesting  to  know  the  prices  of  ordinary  and  dis- 
tilled tar,  no  mention  of  which  is  made  in  the  paper.    The  cost 
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of  the  tarring  of  the  roads  ia  extremely  low,  but  it  has  to 
be  remembered  that  Mr.  Hiitton  gets  his  shingle  practically  for 
the  haulage,  which  reducea  the  cost  of  the  work.  Then  the 
area  covered  per  gallon  is  rather  high,  7'08  yards  super.  I 
think  about  5  yards  ia  ample.  I  should  like  to  know  whether 
there  have  been  any  accidents  due  to  the  surface  tarring.  I 
notice  the  camber  of  some  of  the  roads  appears  rather  high. 
I  particularly  noticed  Holies  Street ;  with  a  less  camber  on  the 
roads  they  would  be  less  dfingerous  to  traffic.  I  am  somewhat 
interested  in  the  Withycombe  Eoad  bridge,  and  I  have  one  or 
two  questions  in  regard  to  it.  What  size  is  the  ^^regate  of 
beach  gravel  used  in  the  reinforced  concrete  ?  and  also  what 
make  of  cement  waa  used ;  the  price  of  the  cement  works  out  at 
28s.  6d.  per  ton,  which  is  very  low  indeed.  Then  the  oost  of 
the  timbering,  5/.,  is  very  low.  I  presume  that  must  be  the 
wastage  on  it  ?  [Mb.  Hutton  ;  Yes.]  I  woold  like  to  know 
what  was  done  while  the  bridge  was  being  built,  because  there 
is  no  mention  made  of  the  traffic.  Was  the  road  closed  to 
traffic  or  a  temporary  bridge  built  ?  The  paper  states  that  102 
loads  of  beach  gravel  were  free ;  what  was  the  cost  of  the  con- 
crete used  in  the  work  per  cubic  yard  ? 

Ma.  J.  Paton  :  I  have  much  pleasure  in  proposing  a  vote  of 
thanks  to  Mr.  Hutton  as  the  author  of  this  paper.  I  think  we 
must  all  agree  that  a  good  deal  of  very  useful  information  has 
been  given  as  in  the  paper.  £xmouth  has  a  charm  of  its  own, 
and  I  have  been  struck  when  visiting  the  town  by  the  sanitary 
arrangements  and  the  excellent  methods  adopted  in  cleansing. 
The  streets  are  excellently  kept  and  every  public  service  appears 
to  me  to  be  just  as  well  ordered.  There  is  another  point  which 
has  struck  me  in  reading  this  paper,  and  that  is  the  system  you 
have  adopted  of  doing  most  of  your  work  by  direct  labour.  I 
think  you  are  r^ht  in  that  direction.  It  is  difficult  often  for 
surveyora  to  get  their  councils  into  line  to  do  many  of  those 
works  which  you  are  now  doing  by  direct  labour.  Private 
street  work  is  particularly  a  work  which  ought  to  be  donp  by 
the  authorities  themselves.  Streets  have  to  be  taken  over  and 
maintained  afterwards  as  highways,  and  it  is  essential  that  the 
roads,  in  the  first  instance,  should  be  so  made  as  to  last  a 
number  of  years  without  becoming  a  charge  upon  the  rates, 
Mr.  Chapman  has  referred  to  one  matter  the  oost  of  which 
struck  me  as  being  particularly  low — the  tar-spraying  of  the 
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roads.  The  tar-sprayiag  which  I  have  done  ha3  oo3t  me  con- 
siderably over  Id.  per  yard,  I  coDgratulate  Mr.  Hutton  on  the 
low  cost  at  which  he  does  that  work.  The  information  is  very 
folly  given  and  exceedingly  valuable.  I  am  qnite  sure,  in 
visiting  these  smaller  towna  and  viewing  the  work  carried  out 
by  the  surveyor  and  engineer  to  the  authority,  one  cannot  help 
feeling  that  they  have  their  difficulties  even  to  a  greater  extent 
than  the  engineers  of  larger  authorities.  In  large  towns  you 
have  a  high  rateable  value  to  draw  upon,  and  can  deal  with 
schemes  with  a  freer  hand  and  in  a  bolder  way  than  in  the 
smaller  towns,  where  pi-obably  100^.  oi  200/.  means  a  penny 
rate,    I  do  not  know  what  a  penny  rate  amounts  to  here  ? 

The  Chairman  of  the  Council  :  230^. 

Mr.  Faton  :  That  being  so,  the  engineer  must  always  bear 
in  mind  that  he  must,  consistent  with  proper  design  and  good 
work,  bring  forward  a  scheme  at  low  cost,  and,  having  regard  to 
that,  greater  knowledge  and  skill  are  required  than  in  some  of 
the  lai^er  schemes. 

Mr.  H.  a.  Gareett  :  I  rise  with  very  great  pleasure  to 
eecond  the  vote  of  thanks,  I  see  Mr.  Hutton  says  Exmouth 
has  the  highest  sunshine  record  in  the  country.  In  order  to 
justify  this  statement,  I  think  it  would  be  an  advanb^e  if  yon 
would  put  in  the  paper  the  official  figures  showing  the  actual 
number  of  hours  of  sunshine  for  reference.  It  is  highly  satis- 
factory to  the  ratepayers  to  Und  the  rates  are  decreasing. 
Having  regard  to  the  difference  from  that  of  1902  I  would  like 
to  know  whether  the  basis  of  assessment  is  the  same  now  as 
then,  or  has  there  been  any  revaluation  which  has  increased  the 
assessment,  thus  reducing  the  rate,  but  the  amount  payable  on 
properties  remaining  the  same,  although  the  rate  per  £  has 
been  reduced!  I  would  also  like  to  know  what  the  words 
"  maintenance  only  "  cover.  If  that  means  only  road  repairs  I 
am  satisfied,  but  if  it  is  to  cover  all  other  contingencies,  such 
as  scavenging,  sweeping,  watering,  cleansing,  and  flushing 
gulleys,  it  is  rather  a  low  figure.  With  regard  to  tarring,  I 
think  it  would  be  well,  in  arriving  at  the  cost  of  the  tarred  roads, 
to  add  the  estimated  value  of  the  shingle  and  sand  used.  Since 
1904,  when  tar-spraying  was  adopted  in  Exmouth,  the  cost  of 
road  maintenance  has  been  reduced  by  704/.  a  year.  That  is 
a  very  big  proportion  of  the  total  cost.  When  one  looks  at  a 
beautiful  town  like  Exmouth,  its  fiat  roads,  no  gradients  any 
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where,  and  very  little  traffic,  it  makes  one  a  little  envious,  I 
mast  congratulate  Exmouth  upon  the  excellent  way  in  which 
the  town  is  kept.  Tar-painting  is  a  splendid  dust  palliative, 
and  in  a  district  like  this  saves  an  enormous  amount  of  moDey 
in  repairs.  In  Torquay,  however,  I  am  somewhat  handicapped 
in  this  connection  owiog  to  the  hilly  nature  of  the  town,  and  I 
am  obliged  to  watch  every  inch  of  road  on  the  hilly  gradients. 
If  I  go  two  inches  too  far  with  my  tarring  I  get  every  cabman 
in  the  town  complaining,  horses  down  and  a  lot  of  accidents, 
and  have  to  take  it  ap  again.  I  think  other  surveyors  have 
had  similar  experience.  I  think  yon  have  adopted  the  right 
principle  in  doing  a  good  deal  of  yonr  work  by  direct  labour. 
I  have  had  a  good  deal  of  experience  of  this  method  and  also 
of  contractors,  who  naturally  want  to  make  a  good  profit  on 
the  job.  If  you  make  a  fair  estimate,  and  do  the  work  con- 
scientiously and  well  by  direct  labonr,  the  town  gets  the 
advantage. 

Ms.  Chapman  :  There  is  just  one  other  question  I  wish  to 
ask — that  is  whether  Mr.  Hntton  can  tell  us  to  what  extent  the 
cost  of  his  Bcaveuging  has  been  reduced  in  consequence  of  tar- 
sprayicg,  and  whether  the  amount  of  watering  has  been  dimin- 
ished, and  therefore  the  cost. 

Mb.  H.  a.  Gaereti  :  In  connection  with  tar-spraying,  I 
should  like  Mr.  Button  to  give  the  wages  per  hour  paid  to  the 
workmen. 

Mb.  E.  K,  Saundeks  :  I  should  like  to  ask  whether  you  take 
trade  refuse  onder  the  ordinary  collection,  or  do  you  take  it  by 
any  special  arrangement, 

Mr.  D.  Edw&kds  :  I  notice  that  the  waste  heat  from  the 
destructor  is  iised  for  supplying  steam  for  the  disinfeotor, 
electric  light  for  the  works  and  sheds,  and  for  driving  the  brick- 
works engine  and  machinery  adjoining.  In  the  expenses  there 
is  nothing  put  down  for  coal,  although  there  is  a  certain  amount 
of  coal  used  for  the  damping  down  every  night.  I  should  like 
to  know  whether  any  coal  is  used  for  the  purpose  of  increasing 
the  heat.  I  know  destructors  which  have  been  put  up  for 
creating  heat,  and  failed  to  pump  suf&cient  water  for  their  own 
boilers.  I  do  not  know  whether  you  iind  that  in  Exmouth.  If 
you  do,  the  cost  of  the  coal  used  should  be  included  in  the  ex- 
penses. 

Mr.  J.  SiDDALLS :  I  should  like  to  emphasise  tiie  fact  that 
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Mr.  Huttion  is  in  a  most  advantageous  position  as  r^orda  his 
tar-painting.  At  Tiverton  we  have  to  pay  7s,  6rf.  per  ton  for 
all  our  Band,  That  rnna  our  price  up  to  098  of  a  penny  per 
yard.  I  should  like  to  ask  Mr,  Hutton  if  he  has  any  coat  in 
connection  with  the  sand.    He  must  draw  it. 

Mb.  Hdttoii:  It  is  included  in  the  paper — labour  and 
teaming. 

Mr.  SiDDALLS :  Since  Mr.  Hutton  has  been  here  he  has 
greatly  improved  the  streets  in  that  respect.  He  has  gradients 
here,  though  not  bo  steep  as  Torquay.  What  is  the  maximum 
gradient  he  is  able  to  tar  here  ?  The  surfaces  of  the  streets  in 
Torquay  and  in  Esmouth  are  very  lai^ly  different,  owing  to 
the  different  kind  of  material  used. 

Mr,  R  Stkfhens  :  I  should  like  to  ask  what  material  Mi. 
Hutton  uses  for  the  roada  ? 

Mh.  Gilbebt  Phbar  :  1  belong  to  the  Public  Works  Depart- 
ment of  India,  and  in  the  Eoads  and  Building  part  of  that  de- 
partment our  work  is  very  similar  to  that  of  the  municipal 
engineer  in  this  country.  I  have  read  Mr.  Hutton's  paper  with 
great  interest,  and  I  hoped  in  the  course  of  the  discnssion  I 
ehonld  be  able  to  pick  up  some  crumbs  of  information.  Oor 
conditions  in  India  are  very  different ;  our  climate  is  different ; 
our  materials  different,  and  our  labour  entirely  different.  We 
are  very  much  handicapped  in  not  getting  the  material  you  have 
at  home.  In  concrete  work  the  price  of  the  cement  is  so  great 
that  we  cannot  use  concrete  at  all,  except  with  big  and  expen- 
sive works.  If  works  have  to  be  carried  out  with  concrete,  we 
have  to  import  it  all  from  England.  May  I  be  pwmitted  to  ask 
one  or  two  questions  on  the  paper  ?  As  regards  the  beach  exten- 
sion wall,  do  you  intend  to  use  any  waterproofing  medinm  in 
your  concrete  ?  because,  it  seems  to  me,  there  might  be  some 
trouble  from  dampness  passing  through  the  wall  from  the  earth 
behind  and  interfering  with  the  comfort  of  the  people  who  have 
to  use  the  seats  below.  I  am  speaking  from  my  experience  in 
India,  where  our  rainfall  is  very  high.  I  should  also  like  to  ask 
the  method  of  fixing  the  cantilever  in  the  sea  wall,  and  whether 
you  intend  to  use  any  netting  or  anything  of  the  sort  to  prevent 
children  falling  over  the  edge. 

A  Member :  Can  you  give  us  the  price  per  ton  of  cement  in 
India? 

Mu.  Fu£AB :  I  do  not  know  that  I  can  tell  you  that.    We 
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import  it  in  barrels,  and  it  works  out,  ap  country,  at  15  rupees 
(1/.)  per  barrel  of  4  cubic  feet. 

The  President  :  The  paper  is  fall  of  rery  interesting  facts, 
and  there  is  an  advantage,  as  Mr.  Button  has  said,  in  leaving 
out  a  lot  of  detail  which  is  not  necesaaiy  in  a  paper  such  as 
this.  There  is  no  doubt  it  is  necessary  that  you  should  have  a 
good  water  supply,  a  thoroughly  good  system  of  drainage,  that 
you  should  keep  your  town  thoroi^hly  clean,  and  provide  for 
all  the  comforts  of  visitors,  I  think  that  is  done  excellently  in 
£xmouth.  The  question  of  tar-spraying  seems  to  have  been  a 
debatable  point.  There,  again,  it  is  necessary  to  consider  the 
various  factors  which  make  up  the  total  amount.  I  cannot  in 
my  town  get  tar-spraying  done  for  less  than  l|d.  per  yard. 
We  have  to  pay  for  all  the  gravel  and  sand  we  use,  and  pay 
heavily  in  some  respects.  You  cannot  compare  the  cost  of 
roads  unless  yon  go  into  all  the  questions  of  trafSo  and  so  on. 
Where  traffic  is  heavy,  as  in  manufacturing  towns,  the  cost 
must  be  higher. 

The  vote  of  thanks  having  been  accorded, 

Ms.  S.  HuTTON,  in  reply,  said :  Mr.  Saunders  asks  what 
proportion  of  the  cost  of  main  roads  we  get  from  the  County 
CouncO.  For  the  last  seven  years  I  have  got  within  10/.  of 
what  they  have  cost.  Practically  the  county  pays  for  the  whole 
of  the  main  roads  here — maintenance,  scavei^ing,  and  every- 
thing. We  have  a  contract  with  the  County  Council  for  610/. 
a  year.  If  we  carry  out  the  work  for  less  than  610/.,  we  gain 
by  it ;  if  it  costs  us  620/.  the  next  year,  we  average  it.  We 
have  nothing  to  grumble  about  so  far  as  our  main  roads  are 
concerned.  As  to  the  widening  of  main  roads,  I  get  one  half, 
except  where  property  is  purchased.  Then  the  County  Council 
allow  one-third.  I  collect  traders'  refuse  for  Is.  &d.  per  load, 
or  destroy  it  for  nothing  if  taken  to  the  destructor.  We  do  not 
get  more  than  six  loads  a  year. 

Mr.  Saunders  ;  How  is  the  cost  of  the  land  for  widening 
roads  calculated  ? 

Me.  Hotton  :  Any  property  I  have  to  purchase  I  get  onfr. 
third  of  the  actual  cost,  and  one-half  of  the  cost  for  the  en- 
gineering works.  The  480^.  for  main  roads  is  the  actual 
maintenance;  the  difference  between  480/.  and  610/.  is  what  is 
spent  on  watering  and  scavenging.  The  price  of  crude  tar  is 
2d.  per  gallon,  and  distilled  tar  Zd,    I  have  had  no  accidents 
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and  DO  complainta  for  three  years.  As  r^ards  the  camber  of 
the  Toada,  that  iq  the  one  thing  I  object  to  in  Extnonth,  When 
they  began  to  make  the  roads  they  carried  them  oat  in  accord- 
ance with  the  model  by-laws.  With  a.  high  camber  the  traffic 
goes  in  the  centre  of  the  road,  the  wear  ia  in  the  centre,  and  all 
the  repairs  are  there,  with  the  result  that  the  camber  ia  farther 
increased.  I  am  making  29-feet  carriageways,  with  a  6-inch 
rise  in  the  centre,  and  I  shall  not  have  to  increase  the  camber 
on  that,  as  the  traffic  will  be  distributed  over  all  parts  of  the 
road.  For  the  work  at  Withycombe  Eoad  bridge,  the  size  of  the 
gravel  varied  from  inch-  to  pea-size,  with  a  good  deal  of  sand. 
The  cement  was  the  best  Portland  at  28s.  6d.  per  ton.  The 
contract  was  made  in  the  January  previous.  The  5/.  9s.  lOd. 
allowed  for  timber  is  the  actual  loss  on  it.  I  have  used  most 
of  that  timber  two  or  three  times  since  in  timbering  for  sewers, 
I  do  not  think  it  is  fair  to  charge  20/.  for  timber  when  it  ia 
usable  again.  The  bridge  was  closed  for  traC6c.  I  had  a 
private  road  close  by,  which  the  owner  allowed  me  to  use  by 
arrangement.  The  cost  of  the  concrete,  without  reinforcement, 
worked  out  at  about  12s.  Gd.  The  cost  of  the  ecavenging  has 
certainly  been  reduced.  It  Is  now  no  greater  than  it  was  nine 
years  ago,  and  since  then  we  have  put  up  six  hundred  or  seven 
hundred  houses.  With  the  additional  streets  we  do  the  scaveng- 
ing at  the  same  price  as  formerly.  There  is  also  a  saving  as 
regards  watering.  When  the  roads  were  ordinary  macadam,  I 
used  four  water-carts ;  now  I  use  only  one  for  the  hilly  nods 
which  I  cannot  possibly  tar.  I  have  been  stopped  taking  grit 
from  the  foreshore.  This  has  caused  me  a  good  deal  of  anxiety, 
therefore  I  have  lately  been  using  chippings  at  5b.  Zd.  per  ton, 
which  adds  0*33  of  a  penny  to  the  cost,  which  brings  it  up  to 
0-88  of  a  penny.  If  you  will  take  the  price  in  the  paper  and 
add  0-33  for  the  chippinga  to  it  you  will  have  a  figure  for 
comparison. 

Mb.  Chapmah  :  There  is  nothing  allowed  for  plant. 

Mr.  Hutton  :  It'  is  all  done  by  hand.  I  use  Wraithman's 
brooms  mostly,  covering  with  them  easily  some  three  thousand 
yards  a  day  with  five  men.  I  will  give  Mr.  Garrett  the  sun- 
shine record  for  1911 — it  was  2098jf  hours,  to  be  exact  Mr. 
Garrett  raised  a  point  about  the  rateable  value.  You  know 
what  credit  a  surveyor  talies  about  the  lessening  of  the  rates. 
We  have  had  no  revaluation  to  any  extent,  but  the  rateable 
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value  has  increasecl  each  year,  about  1200/.,  which  is  consider- 
able for  a  little  place  like  Exmouth,  and  it  has  helped  us  cod- 
siderably. 

Mh.  Paton  :  That  is  the  natural  increase  ? 

Mr.  Hutton  :  Yes.  The  wages  of  workmen  are  fairly  low, 
abont  4^d,  per  hour.  In  answer  to  Mr.  Edwards  as  regards  the 
destructor,  I  have  not  used  an  ounce  of  coal  since  it  was  started. 
I  can,  however,  always  tell  what  district  we  are  using  the  refuse 
from.  I  End  when  we  are  doing  well  and  raising  steam  freely 
the  refuse  is  from  New  Street,  an  artisan  district.  The  poor  are 
not  half  so  careful  of  coal  aa  the  better-class  people.  We  can 
always  do  much  better  with  Kew  Street  refuse  tho^  with  refuse 
from  Douglas  Avenne,  which  is  our  wealthy  district. 

Mb.  Edwards  :  May  I  aak  if  you  start  your  furnace  without 
an  ounce  of  ooaj. 

Me.  Hctton  :  We  only  start  with  some  Ught  refuse, 

Mr.  Garrett  :  We  start  in  the  same  way. 

Mr.  Huttoh  :  I  do  not  let  the  fires  go  out  more  than  once 
in  three  months.  Then  the  carters  have  instructions  to  bring  in 
some  light  and  dry  refuse,  and  they  know  exactly  what  to  collect. 
As  to  gradients,  I  believe  I  have  a  gradient  of  one  in  ten  tarred. 

Mb.  Garrett  :  What  is  the  traffic  ? 

Me,  Huttos:  The  ordinary  trafiBc.  The  material  used  on 
the  side  road  is  limestone  from  Babblcombe  Bay,  which  costs 
4&  2d.  per  ton  at  the  docks.  The  greater  part  of  the  stone  is 
from  the  Manacles.  It  is  really  a  first-rate  stone,  and  I  get  it 
delivered  into  Exmouth  at  8s.  per  ton. 

Mr.  Paton  ;  What  quarry,  St.  Keveme,  or  the  Dean  quarry  ? 

Mr.  Hdtton  :  Both  quarries.  Mr.  Phear  asked  what  water- 
proofing material  I  am  using  for  the  sea  waU.  The  only  water- 
proofing I  am  doing  is  asphalting  the  top  of  the  promenade.  The 
Local  Government  Boaid  asked  me  to  do  that.  With  the  Ex- 
mouth materitd  I  can  make  a  waterproof  concrete  without  render- 
ing. On  the  filter  beds  it  did  not  sweat  through  centre  walls 
with  7  feet  bead  of  water  on  the  other  side. 

The  Peesident  proposed  a  vote  of  thanks  to  the  Chairman 
and  Members  of  the  Exmonth  Urban  District  Council  for  the 
use  of  the  room  for  the  meeting,  and  it  was  heartily  accorded. 

The  Members  then  proceeded  to  inject  the  exterision  of  the 
Beach,  Gardens. 
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The  Chairman  and  Vice-Chairman  of  the  Council  entertained 
the  MeTniera  to  luncheon  at  Thorn's  HoUl.  The  Chairman  of  the 
Council  (Mr.  ff.  Blackmore)  presided. 

In  the  afternoon  the  Members  drove  to  the  Dotton  pumping 
tation,  coiling  on  the  way  there  at  the  filter  beds  and  reservoirs. 
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MIDLAND   DISTRICT   MEETING. 
Mar  11.  idia. 

Hdd  in.  the  Lav}  Cowrtt,  Nuneaton, 
R.  J.  Thomas,  M.IH8T.C.E.,  Vick-Pbksidkht,  in  the  Chair, 


Thk  Mayor  (Councillor  T.  Horton,  J.P.)  and  members  of  the 
Corporation  offered  the  Members  a  veiy  hearty  welcome  to 
Nuneaton. 

The  Chairman  proposed,  Mr.  Bichardsoa  seconded,  a  cordial 
vote  of  thanks  to  the  Mayor  and  Corporation  for  their  kindly 
welcome,  and  for  the  use  of  the  room  for  the  purposes  of  the 
Meeting.     This  was  carried  with  acclamation. 

A  letter  from  the  President  was  read.  Mr.  Greatorex  re- 
gretted his  absence  from  the  meeting.  Ho  was  attending  the 
funeral  of  the  late  Mr.  J.  T,  Eayrs,  Past- President. 

A  sincere  vote  of  sympathy  was,  on  the  motion  of  the  Presi- 
dent, seconded  by  Mr.  Clarson,  unanimously  passed  to  the  family 
of  the  late  Mr.  Eayrs. 


TEN  YEARS  OF  MUNICIPAL  "WORK  IN 
NUNEATON. 

Bt  F.  C.  cook,  AssocM.Inst.CE.,  Memher,  Borough 

I^GmSEB   AST}    SURVETOB. 

A  DISTRICT  meeting  was  held  at  Nuneaton  in  October,  1901,  at 
which  a  paper  descriptive  of  public  works  was  read  by  the 
Author's  old  chief  and  predecessor,  Mr.  J.  S.  Pickering.     It  is 
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therefore  odIj  necessary  to  refer  in  dettul  to  recent  develop- 
ments, and  to  works  which  have  been  carried  out  in  the  inter- 
vening ten  years. 

Although  the  name  Nuneaton  is  derived  in  part  from  a 
nonnery  founded  here  by  Robert  Earl  of  Leicester  in  King 
Stephen's  time,  the  town  is  esBentially  of  modem  growth. 
Geologically  it  is  situated  close  to  the  outcrop  of  the  coal- 
measui^es  forming  the  Warwickshire  coalfield,  and  thia,  coupled 
with  excellent  railway  faoilitiea  which  have  led  to  the  establiah- 
ment  of  many  and  varying  works  and  factories,  mainly  accounts 
for  the  conuneroial  importance  of  the  town  to-day. 

Nuneaton  was  incorporated  ia  1907.  In  point  of  area  it  is 
one  of  the  largest  boroughs  in  the  Kingdom ;  but  more  than 
one-third  is  comprised  within  the  Axbury  Hall  Estate — the 
"  Cbeverel  Manor"  of  George  Eliot's  "  Scenes  of  Clerical  Life," 


Btatutio^ 


Are*  of  the  borough 


10,596  w 


PopnUtion  ..         ..       1901,    24,996 1911,    37,083 

Bstenble  valne    ..        ..      1901,106,0111 1911,152,1571. 

Number  of  iohftbited  bovMS  1901,      6122 1911,      7704 

PetsoDB  per  bmue  ..       1901,        486 1911,        4'81 

Birth  rata  312 

Death  nte  ftom lyoiotio  diseMee,  200 

„  „      other  oaaaeB    ..    9'SO 

Totol    ..  ll'SO 
Peuuf  rate  prodaoag  G80I.  lo  the  Borough  Fund,  and  4801.  to  the  GbugtbI 

District  Fand. 
AveragD  lalnfftll  for  last  ten  yean,  22-74  inobe*. 
Levels  aboveOrdmtace  Datum  :  530  Teet  to  £62  feet 


HlQHWATS. 

Tliere  are  42  J  miles  of  public  highways  within  the  Borough, 
of  which  10|  miles  ore  main  roads,  in  respect  of  which  the 
County  Council  pay  the  Corporation  the  sum  of  2100/.  per 
annum.  The  surfaces  of  all  roads  over  railway  and  ctuial 
bridges,  and  the  approaches  thereto,  are  also  maintained  by  the 
Corporation  under  Agreements  with  the  various  Companiea 
concerned. 

StoTie  Quairg. — The  stone  used  for  highway  purposes  is  a 
quartzite,  obtained  from  the  Corporation  Quarry  at  Tuttle  Hill. 
The  plant  comprises  a  Broadbent  16-inch  by  8-inch  breaker 
and  22-inch  by  12-inch  roller  mill,  with  the  necessary  elevators 
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and  screeas,  driven  by  a  12  N.H.P.  high-pressnre  semi-portable 
ateam  engine.  The  annual  output  is  about  12,000  tons  and 
the  cost  of  production,  of  all  material,  is  about  2a.  3d.  per  ton, 
exclusive  of  establishment  chaises. 

Construction  and  Tar  Sprayiiig, — Tar  macadam  has  been 
used  to  a  certain  extent,  and  trial  has  been  made  of  other 
compounds,  such  as  "Kocmac"  and  "  Glutrin." 

Tar  spraying  has  been  carried  out  saccessfuUy,  and  last 
year  the  length  of  roads  treated  was  eight  miles.  Two  band- 
spraying  machines  were  used,  and  the  cost  was  as  follows : — 

T.   O.     Q.  s,     $.    d. 

100  15    2  OiDde  gu  tar  St  2gt.  6(1 liB  12  10 

IS    9    2         „         „         30*.            27  14    8 

359  IS    0  Qraiiite  ohippiogi,  Zf.  Od. 49    9    0 

Labour 93  15    9 

Cartage            78  19    0 

Sandrlee          2    8  11 

S97  19    9 
Add  10  per  oent.  for  luperriuoD,  lue  of  plant,  eto 39  16    0 

£437  15    9 
Total  langtb  treated— 18,982  lineal  jards  ^  7-53<I.  per  lineal  ;ard. 
„     area  „        107,692  aqoate  yardi  =  0'97d.    „    square  jexi. 

The  Author  has  found  tar-spraying  successful  as  a  dust 
preventive  under  almost  all  conditions ;  and  in  the  case  of  out- 
lying roads,  where  the  traffic  is  light  and  the  surface  has  the 
full  influence  of  sun  and  wind,  it  fulfils  an  added  purpose  in 
prolonging  the  life  of  the  road. 

Other  palliatives  for  dust,  such  as  chloride  of  caelum  and 
"  Akonia,"  are  used  on  streets  in  the  centre  of  the  tovm  which 
it  is  not  considered  advisable  to  tar-spray. 

Monetary  considerations  render  it  almost  impracticable  to 
take  in  hand  the  reconstruction  of  the  highways  in  such  a 
manner  as  to  fit  them  for  the  requirements  of  present-day 
tr^iffic;  but  an  expenditure  of  something  like  40/.  a  mile  year 
after  year,  with  the  sole  object  of  dust  prevention,  and  without 
any  prospect  of  effecting  permanent  improvement  to  the  high- 
way, appears  a  particularly  uneconomical  way  of  dealing  with 
the  matter. 

Concrete  ^abmakmg. — Nearly  the  whole  of  the  concrete 
slabs  required  for  footpath  paving  are  manuiactured  at  the 
depdt,  washed  granite  diippings,  from  the  Corporation  Quarry, 
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being  used  for  the  paipos&  They  are  all  made  2^  iuoheB  in 
thickness,  and  cost  about  2s.  \d.  per  square  jard,  exclusive  of 
establishment  charges. 

Street  Improvements. — Nuneaton  is  obviously  a  town  laid 
out  with  no  regard  to  future  development.  The  sum  of  15,000^ 
has  been  spent  withia  the  last  t^n  years  in  street  widenings — 
largely  in  improving  the  approaches  to  the  Market  Place,  and 
important  improvement  schemes  are  still  ia  hand.  Every 
opportunity  is  taken  to  widen  and  improve  arterial  roadB 
through  land  likely  to  be  developed  for  building,  and  in  this 
connection  it  is  gratifying  to  record  the  reasonable  manner 
in  which,  generally  speaking,  property  owners  receive  the 
proposals  of  the  Corporation. 

Pdblic  Slaughtee-Houses. 

Public  slaughter-houses  were  erected  in  1909  as  the  outcome 
of  a  refusal  of  tiie  Council  to  grant  licences  for  private  premises 
in  the  town  proper.  The  project  was  strongly  opposed  by  the 
local  Master  Butchers'  Association ;  but  upon  the  soheme 
receiving  the  sanction  of  the  Local  Government  Board,  these 
gentlemen  placed  their  experience  at  the  disposal  of  the  Sanitary 
Committee,  and  gave  valuable  advice  as  to  the  construction  and 
equipment  of  the  buildings. 

The  site  selected  is  midway  between  the  London  and  North- 
Western  and  Midland  Railway  stations,  and  possesses  the 
advantages  that  it  is  possible  to  lay  on  steam  to  the  buildings 
from  the  boilers  at  the  sewage  pumping  station,  and  to  utilise 
an  adjacent  railway  aiding.  It  was  decided  to  construct  the 
buildings  in  complete  and  distinct  sets  comprising  lairage,  yard, 
and  slaugbter-hoase,  and  to  let  each  set  to  separate  tenants, 
rather  than  to  adopt  the  usual  type  of  a  common  slaughter-hall. 
The  former  method  is  doubtless  less  convenient,  from  the  meat 
inspector's  point  of  view ;  but  it  ensures  privacy,  as  between 
different  butchers,  and  fulfils  generally  the  objects  of  the  local 
authority. 

The  lair  for  each  set  is  18  feet  by  18  feet,  with  wrought-iron 
fencing  for  sheep  and  cattle,  the  intervening  open  yard  is  12 
feet  in  width,  and  the  slaughter-house  is  also  18  feet  by  18  feet, 
and  16  feet  in  height  to  the  wall  plate,  with  hoisting  tackle 
and  other  necessary  fittings.    The  buildings  are  all  paved  with 
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cemeat  concrete  in  sita,  with  heiring-boDe  grooves  to  the  drain- 
age ohaimels.  There  is  a  covered  way,  18  feet  in  width,  on  the 
outlet  side  of  the  slaughter-houses  common  to  all  the  buildings. 
The  site  is  large  enough  to  accommodate  eight  sets  of  build- 
ing. Three  sets  were  erected  in  the  first  place  at  a  cost,  in- 
cluding all  fittings,  of  1703/.  Each  set  is  let  at  a  rental  of  211. 
per  annum,  with  a  separate  ohaige  for  electric  light,  the  tenants 
being  held  responsible  for  the  deanliness  of  the  buildiogB. 

Smallpox  HospriAL. 

The  Nnueaton  and  District  Joint  Hospital  District  com- 
prises the  Borough,  the  Urban  District  Council  of  Bulkii^ton, 
and  the  Bur&l  Districts  of  Atherstone,  Foleshill,  and  Nuneaton, 
and  was  formed  tor  the  purpose  of  provided  a  smallpox  hos- 
pital. A  site  was  purchased  at  Bramcote,  just  outside  the 
borough  boundary,  and  the  bnildings  were  erected  from  the 
Author's  designs  in  1907. 

The  cost  was  as  follows : — 

£      t.  d. 

AdminiitnUon  Blook 1203  IS  2 

Waid  Block  (16  bedi) 1437  19  3 

ObMiTfttion  Word  (4  bedi)         6t2  19  0 

Laundry  Block  uid  AlMhioerr 969  19  7 

Cftretaker'i  Lodge  376    0  0 

FsDning 259    0  0 

Water  Bapply  and  Draiiutge 117  16  5 

Boadmakiug  and  LAjing  out  Groondc  ..         ,.     256  11  7 

Legal  Expenwa,  Clerk  of  Works,  elu.  ..        ..        ..    369  16  7 

£5933  16  7 


In  designing  the  hospital  administrative  provision  was  made 
for  forty  beds. 

There  is  nothing  noteworthy  in  the  design  of  the  buildings, 
except  that  the  discharge  block,  comprising  undressing  room, 
bath  room,  and  dressing  room,  is  part  and  parcel  of  the  adminis- 
tration block,  although  provided  with  separate  entrances.  The 
buildings  generally  are  of  local  red  bricks,  with  artificial  stone 
dressings  and  tiled  roofs.  The  infected  buildings  have  maple 
floors,  with  a  glazed  brick  cove  at  the  junction  with  the  floor, 
and  all  angles  are  rounded.  Town  water  is  laid  on  to  the 
buildings :   but  sewage  is  treated  on  the  site,  by  means  of  a 
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amall  circular  percolating  filter  fitted  with  a  water-wheel  dis- 
tributor. 

No  case  of  emallpox  has  occurred  since  the  erectioo  of  the 
hospital.  The  Sanitary  Comnuttee  of  the  Town  Council  are 
desirous  of  utilising  the  buQdings  as  a  sanatorium  for  phthisis 
cases ;  but  there  appears  to  be  some  objection  to  this  course  oo 
the  paj-t  of  other  members  of  the  Joint  Committee. 

PuBuc  Baths. 

On  account  of  the  expense  of  maintenance  no  steps  have 
Jbeen  taken  to  provide  permanent  swimming  baths ;  but  the 
needs  of  the  public  in  this  direction  have  been  supplied  in  a 
reasonably  effective  and  less  expensive  manner. 

A  set  of  slipper  baths,  nine  in  number,  has  been  installed  in 
an  unused  building  belonging  to  the  electric  committee.  The 
partitions  are  of  deal,  with  the  Jramework  let  into  cast-iron 
sockets  fixed  in  the  tiled  floor,  and  the  baths  are  of  enamelled 
cast  iron,  with  hot  and  cold  water  laid  on.  The  electric  depart- 
ment supply  the  steam  required  for  heating  the  water  at  a 
charge  of  16/.  per  annum.  Last  ye^  the  baths  were  used  by 
11,367  persons ;  the  charge  for  admission  is  id.  each,  and  the 
loss  on  the  yesi^s  working  was  28/.  Ss.  Sd. 

First  and  second-class  open-air  swimming  baths  have  been 
formed  by  the  conversion  of  two  disused  circular  sewage  preci- 
pitation tanks,  80  feet  in  diameter.  The  floor  is  formed  of 
cement  concrete,  sloped  to  give  a  depth  varying  from  3  feet 
6  inches  to  6  feet.  The  first-class  bath  is  provided  with  dress- 
ing boxes,  fifty-four  in  number.  The  water  for  filling  the  hatha 
is  pumped  from  the  river ;  a  constant  circulation  is  maintained, 
and  each  bath  is  emptied  and  cleaned  once  weekly.  The  water 
is  heated  by  an  injection  of  steam  from  the  boilers  at  the 
adjacent  sew^e  pumping  station.  The  baths  were  open  last 
year  for  a  period  of  twenty -one  weeks ;  the  admissions  numbered 
16,339,  at  a  charge  of  3d.  and  Id.  (with  a  reduction  for  children) 
for  the  first  and  second-class  baths  respectively,  and  the  loss  on 
the  year's  working  was  17/.  18s.  2d,  The  cost  of  construction 
was  defrayed  from  revenue,  and  amounted  to  550/. 
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Flood  Pebvistion. 

The  river  Anker,  whicli  passes  through  Nuneaton,  ia  a 
tributary  of  the  river  Tame,  and  joins  the  latter  river,  after 
pursuing  an  extremely  tortuous  course,  at  a  point  twelve  miles 
north-west  of  the  town.  The  area  of  the  waterahed  above  the 
town  is  29^  square  miles,  and  the  subsoil  is  mainly  a  stiff  marl, 
so  that  the  proportion  of  minfall  reaching  the  watercourse  is 
unusually  high.  As  the  result  of  its  geographical  position,  the 
town  has  always  been  regarded  as  liable  to  flood  ;  but  probably 
notiiing  80  disastrous  has  occurred  as  on  the  last  day  of  the 
last  century,  when,  as  the  result  of  a  rainfall  of  283  inches  in 
twenty-four  hoars,  the  centre  of  the  town  was  under  water  to  a 
depth  of  nearly  3  feet,  and  the  area  of  the  built-on  portion 
submerged  was  200  acres. 

Yarious  remedial  measures  were  considered,  including  the 
improvement  of  the  existing  watercourse,  the  construction  of  an 
impounding  reservoir,  and  the  formation  of  a  relief  channel  to 
the  river,  from  above  to  below  the  town.  In  order  to  test  the 
l^al  position  of  the  Council,  application  was  made  to  the  Local 
Government  Board  for  sanction  to  a  loan  for  improving  a  short 
length  of  the  river.  The  application  was  refused  on  the  grounds 
that  no  statutory  authority  ezist«d  empowering  expenditure  for 
such  a  matter;  the  Council  at  that  time  were  unwilling  to 
incur  the  expense  of  obtaining  a  private  Act,  and  the  question 
remained  in  abeyance. 

However,  on  October  28, 1903,  the  matter  was  ^ain  forced  to 
the  front.  On  this  occasion,  095  inch  of  rain  fell  between  mid- 
night and  eight  o'clock  in  the  morning,  following  three  previous 
wet  days,  bringing  the  total  rainfall  to  1-81  inch,  lie  river 
rose  to  such  a  height  as  to  touch  the  under  side  of  a  girder  foot- 
bridge in  the  centre  of  the  town,  and  there  were  feara  that  a 
flood  was  imminent. 

This  rainfall  was  in  no  way  abnormal.  "From  records  made 
at  Coventry,  9  miles  south-west  of  Nuneaton,  it  appeared  that 
on  forty-nine  previous  occasions  since  1868  arainfallof  1  inch  in 
twenty  hours  had  been  exceeded,  whilst  on  twenty-two  occasions 
it  had  exceeded  1^  inch  in  twenty  hours. 

The  Council  thereupon  resolved  to  promote  a  Bill  in  Parlia- 
ment authorising  the  execution  of  works  of  flood  prevention. 
The  Bcheme  adopted  involved  the  re-constructiou  of  two  obstruo- 
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tive  maaonry  bridges,  the  straightening  of  the  river  course,  and 
the  cleansing  and  grading  of  the  river  bed,  the  object  being  to 
increase  the  velocit  j  of  flow  through  the  town  by  impioving  the 
hydraulic  gradient,  and  prevent  bacbing  up  from  below.  The 
length  of  river  affected  was  3  miles. 

The  Act  constituted  the  Council,  conservators  of  the  rivw, 
and  the  work  was  put  in  hand  immediately  Boyal  Assent  was 
given.  It  was  the  original  intention  to  increase  the  sectional 
area  of  the  river  channel  throughout  to  272  square  feet ;  but 
this  was  afterwards  modified  to  coincide  with  the  sectional  area 
of  the  existing  channel  in  the  town,  viz.  206  square  feet,  which 
it  was  calculated  would  effect  a.  reduction  of  the  surface  level  as 
compared  with  that  of  the  river  when  running  full  under  the  old 
conditions,  of  3  feet. 

The  construction  of  a  relief  arch  to  an  existing  masonry 
bridge  canTing  a  main  road  was  carried  out  by  and  at  the 
expense  of  the  County  Council.  The  cleansing  and  grading  of 
the  river  bed  was  undertaken  by  Messrs.  Bomford  and  Evershed, 
of  Evesham,  who  utilised  a  steel  scoop  about  S  feet  by  3  feet, 
which  was  drawn  from  side  to  side  of  the  channel  by  means  of 
a  traction  ei^ine  on  one  bank,  working  round  a  pulley  wheel 
fixed  on  the  other.  The  remainder  of  the  work  was  carried  out 
by  administration. 

The  cost  of  the  work  executed,  amoonted  to  4000/.,  whilst 
the  expense  of  obtaining  the  Act  (to  which  all  opposition  was 
withdrawn  before  the  hearing  by  Committee)  was  11552. 
Having  regard  to  the  fact  that  the  works  sanctioned  were 
entirely  unconnected  with  a  profit-earning  undertaking,  the 
Parliamentary  expenses  appear  out  of  all  proportion  to  the 
authorised  expenditure  on  the  scheme  itself,  viz.  10,0002.  Such 
a  condition  of  things  is  an  unpleasing  commentary  on  oar 
methods  of  local  government,  and  must  tend  to  retard  the 
execution  by  small  authorities  of  work,  very  necessary  of  itself, 
out  which  may  not  happen  to  come  within  the  purview  of  the 
Public  Health  Acts. 

So  far  as  one  can  judge,  the  work  executed  has  achieved  the 
object  in  view.  Thus,  on  November  28,  1910,  the  water  in 
the  river  rose  considerably  and  flowed  through  the  town  in 
exactly  the  same  volume  as  on  October  28,  1903  (prior  to  the 
execution  of  the  work),  but  with  a  redaction  in  sorbce  level  of 
2  feet  10}  inches — practically  the  result  aimed  at.    Also,  on 
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the  latter  date,  aa  the  result  of  1'67  inch  in  three  days,  the  river 
rose  3  feet  durii^  thirteen  hours  after  rain  had  ceased  to  fall ; 
whilst  in  November,  1906,  nnder  practically  similar  conditions 
as  to  rainfall,  the  river  continued  to  rise  for  two  hours  only,  and 
then  to  a  height  of  but  a  few  inches. 

Every  effort  is  made  to  collate  reliable  data  with  respect  to 
the  effect  on  the  river  of  varying  conditions  as  to  rainfall,  and 
the  existence  of  a  mill  weir,  40  feet  in  width  across  the  stream 
just  above  the  centra  of  the  town,  afibrds  excellent  opportunities 
for  the  purpose.  The  depth  of  water  flowing  over  the  weir  ia 
automatically  recorded,  and  compared  with  the  rainfall  diagrams, 
the  resnlte  tabulated,  and  sections  plotted  showing  the  maximum 
height  of  water  in  the  river  under  abnomal  conditions.  It 
seems  impossible,  however,  to  set  up  any  definite  relation  between 
the  rainfall  and  the  flow  of  water  in  the  river.  It  is  obvious, 
for  instance,  that  an  inch  of  rain  falling  upon  a  frost-bound 
surface,  or  already  saturated  sub-soil,  would  have  a  very 
different  efTect  to  a  similar  rainfall  in  the  summer  months,  and 
that  the  whole  question  depends  in  a  great  measure  upon  pre- 
existing conditions  which  cannot  always  be  taken  into  account, 
such  as  the  degree  of  saturation  of  the  sub-soil,  the  condition 
of  the  river  channel  and  its  tributary  streams,  and  so  on. 

The  observations  recorded  tend  to  show  very  little,  but  that 
a  given  rainfall,  which  on  one  occasion  gives  rise  to  no  appre- 
hension, may,  on  another,  almost  cause  a  flood. 

Electeicity  Woeks. 

The  ondertaldng  was  purchased  from  a  private  company  in 
1900.  The  plant  then  consisted  of  two  75  kw.  st-eam  dynamos, 
and  two  Davey  Paxman  loco-type  boilers,  and  the  supply  was 
given  on  the  two-wire  system  with  overhead  mains  at  220 
volts. 

The  capacity  of  the  present  plant  totals  750  kilowatts,  made 
up  as  follows : — 

One  200  kw.  "Willans-Siemens  steam  dynamo. 

One  200   „    Willans-PhcenLx  steam  dynamo. 

One  150   „     Willans-Johnson  and  Phillips  steam  dynamo. 

One  200   „     Belliss-Parker  steam  dynamo. 

There  is  also  a  chloride  battery  of  250  cells,  having  a  dis- 
diai^e  capacity  of  600  ampere  hours  at  the  10-honr  rate.    A 
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new  balancer  by  the  Britiah  Thompson-Houston  Co.,  Ltd.,  and 
a  new  booster  by  the  Electric  CoustructioB  Co.,  Ltd.,  were 
installed  last  summer. 

The  boiler-bonse  plant  comprises  three  Babcock  and  Wilcox, 
and  one  Banks  water-tube  boilers  with  a  Green's  economiser  of 
192  tubes. 

The  water  for  boiler-feed  purposes  is  drawn  from  the  river 
by  an  electrically  driven  Gwynne  centrifugal  pump,  and  is 
first  treated  by  means  of  a  softener,  the  hardness  being  reduced 
from  about  20  d^rees  to  6  degrees. 

Extensions  are  now  being  carried  out  at  an  estimated  cost 
of  10,000/.  These  comprise  extensions  of  the  present  engine- 
room  and  boiler-house,  one  new  water-tube  boiler  and  feed 
pump,  one  500  kw.  mixed  pressure  Turbo-generator  with  surface 
condensing  plant,  new  main  switchboard,  one  new  feeder  and 
several  mains  extensions. 

The  most  interesting  feature  of  the  extensions  now  in  hand 
is  the  inat-allation  of  the  mixed-pressure  turbine. 

This  turbine  will  be  arranged  to  run  either  with  the  exhaust 
steam  from  the  present  reciprocating  engines  or  with  high- 
pressure  steam  from  the  boilers,  or  with  a  mixture  of  both.  It 
is  guaranteed  to  give  1  kilowatt  hour  with  about  40  lbs.  of 
exhaust  steam  or  21  lbs.  of  high-pressure  steam.  With  a  load 
of  100  kw.  on  the  reciprocating  engines  it  would  then  be  possible 
to  obtain  an  additional  70  kw,  on  the  turbine  without  making 
any  further  call  on  the  boilers, 

A  "  Lea  "  water  recorder  will  be  installed  in  conjunction 
with  the  turbine  in  order  to  measure  the  steam  consumption 
of  the  turbine  itself  or  of  any  of  the  reciprocating  engines 
exhausting  into  it. 

It  is  interesting  to  note  that,  since  the  purchase  of  the 
nndertakii^,  the  number  of  customers  has  increased  from  50  to 
740,  the  maximum  load  on  the  mains  from  70  kw.  to  600  kw.,  and 
the  number  of  units  sold  per  annum  from  100,000  to  750,000, 

The  total  running  coat  per  unit  sold,  for  the  last  complete 
year's  working  was  0"76rf. 

The  Borough  Electrical  Engineer  is  Mr.  S.  Cameron  Gibson, 
A.M.I.E.E.,  to  whom  the  Author  is  indebted  for  the  abov^ 
information. 
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Water  Supply. 

WithiD  tbe  last  ten  years  the  average  daily  consumption  of 
water  has  increased  irom  400,000  to  628,000  gallons.  Tlie 
main  source  of  supply  is  at  Whittleford,  from  two  wells  sunk 
360  feet  in  the  Permian,  acquired  by  the  Council  in  1900  after 
they  had  been  abandoned  by  a  Colliery  Company  on  aocount  of 
an  inrush  of  water.  The  pumping  plant  (which  was  fully 
described  in  Mr.  Pickering's  paper)  comprises  compound  hori- 
zontal condensii^  engines  with  ram-and-plunger  pumps,  and  de- 
livers the  water  to  the  filter  beds  through  1620  yards  of  12-in. 
pipes,  i^ainet  a  total  head  (excluding  friction)  of  445  feet. 

The  pumps  were  originally  fixed  at  the  then  water-level, 
which  was  180  feet  below  the  surface ;  but  as  the  demand  for 
water  increased  the  pumps  were  gradually  lowered  in  the  well 
until  they  are  at  present  at  a  depth  of  315  feet  below  the 
surface.  The  yield  from  the  wells  is  now  500,000  gallons  per 
day,  and  is  evidently  nearing  its  maximum. 

The  Corporation  own  a  second  pumping  station,  at  Pobin- 
flon's  End,  which  formed  the  original  works  of  tbe  East 
Warwickshire  Waterworks  Co.,  from  whom  the  Council  pur- 
chased the  undertaking  in  1897.  There  are  two  wells  also  sunk 
in  the  Permian,  but  farther  from  the  outcrop  300  feet  and  630 
feet  in  depth  respectively ;  the  total  yield  is  only  about  80,000 
gallons  per  day,  and  the  station  is  merely  used  as  a  stand-by. 

In  addition,  the  Corporation  purchase  water  in  bulk  from 
two  extraneous  sources — one  a  colliery  shaft  and  the  other  a 
granite  quarry.  The  total  qnantity  thus  obtained  is  about 
26,000,000  gallons  yearly,  and  the  cost,  pumped  to  the  filters  ia 
2i^.  and  3d.  per  1000  gallons  respectively. 

Pumping  Cost. — The  cost  of  pumping  at  Whittleford 
pumping-station,  including  maintenance  of  buildings,  etc,  is  as 
follows : — 

Fcncapn 

I^Ikiw             517  18  11 

forf 271  18    B 

OiU,  wMto,  and  packliig     ..        ..  65    6    4 

BapiiiM  and  wnewal*         „        ..  77    2    5 

Simdiiw         22  12    8 

£954^8    9  1"28 

This  works  out  at  0-28d.  per  1000  gallons  raised  100  feet 


262  TEN  TBAR8  OT  MUNICIPAL  WOBK   IN  NDNEATON. 

New  Supply. — Id  seeking  -  for  on  additional  supply  the 
action  of  the  Corporatien  was  limited  by  the  knowledge  that 
there  are  no  nnappropriated  sources  of  supply  within  reason- 
ahle  distance  of  Nuneaton,  and  that  practically  the  only  water- 
bearing  rock  worth  considering  within  the  borough  is  what  is 
known  locally  as  the  100-feet  sandstone,  in  the  coal-measnres, 
whence  ie  derived  the  bulk  of  the  present  supply.  A  site  was 
acquired  at  Griff,  to  the  extreme  south  of  the  borough,  near  to  a 
shaft  of  the  Griff  Ctolliery  Company,  who  proved  water  here  in 
abundance  at  a  sinking  carried  out  in  1891.  Mr.  W.  Whittaker, 
F.B.S.,  the  eminent  geologist,  was  called  in  by  the  Council,  and 
reported  in  favour  of  the  scheme. 

Possession  of  the  site  was  obtained  in  January  of  last  year. 
A  chimney  shaft,  100  feet  by  6  feet  diameter  was  erected,  two  30 
feet  by  8  feet  by  120  lbs.  Lancashire  boilers  fixed ;  the  well,  14 
feet  in  diameter,  taken  down  a  depth  of  270  feet,  and  headings 
driven  a  total  length  of  36  yards.  The  average  yield  of  the  well 
ia  about  16,000  gallons  per  hour,  and  it  is  hoped  that  this  will 
be  augmented  by  extending  the  headings  at  a  later  date.  The 
total  estimated  cost  of  the  works  is  15,000?,,  including  the  pro- 
vision and  equipment  of  the  pumping  station  and  the  laying  of 
the  necessary  pumping  main.  The  expenditure  incurred  up  to 
the  present  amounts  to  6800^ 

Svisidence  of  Sites. — Waterworks  constmctiou  in  Kuneaton 
is  rendered  peculiarly  interesting  by  reason  of  the  fact  that  the 
pumping-stations,  filter  beds,  and  reservoirs  are  all  situated  on 
land  subject  to  subsidence  as  the  result  of  coal-mining. 

At  Whittleford  Pumping  Station  the  owners  of  the  mines 
(Messrs.  Stanley,  Bros.,  Ltd.)  have  carefully  packed  one  seam 
which  has  been  already  worked,  with  the  consequence  that, 
despite  a  surface  subsidence  of  4  feet,  there  has  been  very  little 
dams^  done  to  the  pumping  plant. 

The  reservoirs  have  been  subjected  to  exceptionally  severe 
stresses,  owing  to  the  fact  that  the  coal  workings  on  the  east 
side,  which  are  about  400  yards  deep  from  the  surface,  were 
stopped  when  within  a  few  yards,  horizontally,  of  the  reservoir 
walls,  with  the  result  that  the  brickwork  and  concrete  of  the 
existing  reservoirs  were  fractured  in  all  directions.  In  1906  it 
became  necessary  to  constmct  an  additional  reservoir  of 
500,000  gallons  capacity;  in  view  of  the  circumstances,  it  was 
decided  to  utilise  ferro-concrete  (Hennebique  system),  and,  aa 
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an  additional  precaution,  the  tank  was  surrounded  with  clay 
puddle,  18  inchea  in  tMckneas.  The  cost  was  3470/.  It  is 
sads&ctoiy  to  note  that  the  feno-ooncrete  reservoir  is  perfectly 
sonnd  and  watertight,  notwiUistanding  that  the  fractures  to  the 
adjacent  structure  have  given  repeated  trouble  until  quite 
recently. 

The  same  conditions  as  to  liability  to  subsidence  applies  to 
the  filter  beds,  which  are  200  yards  distant  from  the  reservoirs. 
In  this  case  arrangements  were  made  with  the  mine-owners  to 
pack  the  workings  likely  to  affect  the  site.  The  work  of  packing 
the  one  already  worked  seam  is  completed,  and  up  to  the  present 
no  damage  has  resulted  at  the  surface.  An  additional  hlter  bed, 
450  square  yards  in  area,  was  oonstmcted  in  1908,  also  in 
ferro-concrete.  The  filtering  medium  is  mainly  composed  of 
Leighton  Buzzard  sand,  and  is  3  feet  3  inches  in  depth.  The 
rate  of  filtration  is  about  500  gallons  per  square  yard  per  day, 
and  oxide  of  iron,  which  renders  the  water  very  tnrbid  in 
appearance  in  its  raw  state,  is  quite  successfully  removed. 

Sigk-levd  Area. — In  1906  a  high-level  area  was  constituted 
for  a  portion  of  the  borough  which  was  formerly  only  inter- 
mittently supplied  from  the  existing  service  reservoirs.  A 
reservoir,  50,000  gallons  capacity,  was  constructed  in  ferro- 
concrete on  a  mound  formed  of  material  excavated  from  a 
railway  tnnnel,  the  floor  of  the  reservoir  being  fixed  12  feet 
above  the  level  of  the  solid  ground.  The  pipe  connections 
were  of  flexible  steel  tubing,  in  order  to  guard  against  fracture 
due  to  settlement.  The  reservoir  has  remained  quite  sound  and 
watertight.  Filtered  water  is  pumped  to  the  reservoir  by  a 
5  B.H.F.  oil  engine,  and  the  mains  are  4  inches  and  5  inches 
in  diameter,  2  miles  in  length.  The  whole  of  the  borough  is 
now  assured  of  a  constant  supply  of  water  at  a  pressure 
varying,  according  to  level,  from  35  lbs,  to  90  lbs. 

Daily  Ctmsumption. — The  following  figures  (see  Table  on 
next  p^e),  relating  to  last  year,  show  that  the  consumption  of 
water  is  kept  within  reasonable  hmits.  AU  meters  are  read 
monthly ;  house-to-house  inspection  is  made  at  least  twice 
yearly,  and  all  taps  fdnnd  or  reported  te  be  leaking  are  re- 
washered  free  of  charge. 

JVew  Mains. — Seventeen  miles  of  new  mains  have  been  laid 
during  the  past  ten  years.  In  1910  it  became  necessary  to  lay 
a  duplicate  12-inch  delivery  main  from  the  reservoirs  to  the 
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town.  The  greater  part  of  the  m&in  was  of  spigot  &nd  socket 
cast-iron  pipes;  bat  a  length  of  1134  yarda,  subject  to  sub- 
sidence owing  to  mining  operations,  was  of  Mannesmanu  steel 
tubes,  with  a  special  "  rigid "  joint,  caulked  in  the  ordinary 
way  with  lead  and  yam.  The  steel  tubes  cost  3«.  Sd.  per  yard 
(laid  complete)  above  the  cast-iron  pipes,  and  the  Local  Govern- 
ment Board  only  allowed  a  period  of  twenty  years  for  the  loan ; 
but  they  have  retnained  perfectly  tight,  whereas  the  joints  of  the 
old  10-in.  cast-iron  main,  laid  alongside,  are  still  giving  trouble. 

BediicHon  in  Charges. — It  is  of  interest  to  record  that  during 
the  last  few  years  reductions  have  been  made  in  charges 
amounting  in  the  f^jgregate  to  3637^.  18s.  8d.,  which,  in  the 
case  of  a  privately  owned  nnd,ertakiDg  would  presumably  have 
gone  in  dividends  to  shareholders. 

£    $.  tL 

1905.    Estra  oburg«  for  more  thui  ooe  ntor-dowt  Bbolubed      ..  427  11  6 

1907.  IMvctlon  of  10  per  oont.  in  watei  ntM      2157    6  1 

BednotioD  of  10  per  cent,  in  meter  olutfgea 784  16  1 

1908.  OhaigM  for  Imtba  TedDced  bjDD  10«.  to  5.. 268    4  0 

The  public  further  benefit  by  the  fact  that  all  water  used 
for  Municipal  purposes  is  charged  for  at  the  flat  rate  of  M.  per 
1000  gallons. 


Sewage  Ppmpihq  Station. 
Old  Plant. — ^The  old  plant,  completed  in  1898,  comprised 
two  horizontal  compound  condensing  engines  with  cylinders 
10  inches  and  18  inches  in  diameter  by  2  feet  stroke,  each 
working  three-throw  15-inch  bucket  and  plunger  pumps.  They 
were  put  down  to  raise  together  130,000  gallons  per  hour  from 
the  bottom  of  the  pump  well  to  the  delivery  chamber  at  the 
pumping  station,  a  height  of  55  feet,  but  were  subeeq,uently 
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utilised  for  pumping  tlie  sewage  throu^  2^  mllea  of  16-incb 
main  to  the  new  outfall  works  at  Hartshill. 

New  Plant. — The  new  plant  will  be  capable  of  nusing 
100,000  gallons  per  hour  to  Hartshill,  against  a  total  head 
including  friction,  of  125  feet.  The  cylinders  are  12  inches  and 
21  inches  in  diameter  by  2  feet  6  inch  stroke.  The  pumps  are  of 
the  three-throw  Earn  type,  15  inches  diameter  by  3  feet  stroke, 
and  the  spur  wheels  drivitig  the  pump  shaft  have  "  Citroen " 
cut  gears.  The  steam  consumption  is  guaranteed  at  16  lbs. 
of  dry  steam  per  1  H.P.,  or  alternatively  21^  lbs.  steam  per 
P.H.P.  at  a  boiler  pressure  of  120  lbs.  per  square  inch.  The 
makers  are  Messrs.  Galloway,  Limited,  of  Manchester,  and  the 
amount  of  their  contract  was  1748^ 

Pump  WeU. — The  enlargement  of  the  existing  pump  well 
presented  some  difficulties.  The  well  is  10  feet  in  diameter  by 
50  feet  deep,  and  carried  all  the  girders  and  other  ironwork  for 
the  two  sets  of  three-throw  pumps,  so  that  care  hod  to  be  taken 
to  cut  away  as  little  as  possible  of  the  supporting  brickwork  in 
order  to  avoid  interfering  with  the  stability  of  the  structure. 
It  was  therefore  decided  to  form  a  new  pump  chamber  15  feet 
6  inches  by  10  feet,  taken  down  23  feet  below  the  engine-house 
floor,  and  to  sink  a  well  10  feet  in  diameter,  for  the  suction 
pipes,  a  further  depth  of  24  feet.  The  horizontal  distance  trom 
centre  to  oentre  of  the  two  wells  is  16  feet ;  the  brickwork  of 
each  is  cut  away  for  a  height  of  9  feet  from  the  bottom  so  as  to 
form  a  continuous  sump,  and  the  intervening  space  is  utilised 
as  an  access  shaft  carried  up  to  the  Soor  level. 

ExUnaion  of  Engine  House. — The  engine  boose  was  extended 
a  length  of  30  feet  6  inches,  so  as  to  form  a  building  70  feet  6 
inches  by  29  feet  In  connection  with  the  extension  it  was 
necessary  to  raise  the  roof  of  the  old  engine  house  a  height  of 
2  feet  6  inches.  The  roof  was  of  timber  purlins  and  rafters 
covered  by  slates,  and  supported  on  four  steel  principals,  29 
feet  span,  and  was  jacked  up  in  position  from  the  walls  on 
either  side  quite  easily,  and  without  breaking  a  slate. 

The  steam  for  the  engines  is  generated  by  the  refuse 
destructor  plant. 

Screening  Chamber. — A  new  screening  plant  was  provided 
in  lieu  of  an  old  fixed  screen  in  1907.  The  screen  is  of  Stott's 
make,  and  is  7  feet  6  inches  in  width  by  6  feet  6  inches  in 
height,  fixed  at  an  angle  of  30  decrees,  and  is  composed  of  2^ 
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inches  by  i  inch  tapering  steel  bars  placed  4  inch  apart.  At 
the  rear  of  the  screening  chamber  is  a  detritoa  pit  fitted  with 
bncket  elevators.  The  raking  apparatus  for  the  screens,  and 
the  bucket  elevators  are  actuated  by  a  small  horizontal  steam 
engine,  formerly  used  in  connection  with  the  abandoned  sladge 
pressing  plant. 

The  screening  chamber  is  18  feet  in  depth,  so  that  the  screen 
itself  is  necessarily  submerged  under  certain  conditions  of  flow. 


EEFnsE  Dkstedctoh. 

The  first  refuse  destructor  was  put  down  by  Mr,  Pickering 
in  1901.  It  comprised  a  Meldrum  front-feed  three-gate  furuace, 
with  a  total  grate  area  of  70  square  feet,  and  capable  of  dealing 
with  30  tons  of  refuse  per  day  of  twenty-foiu:  hoars.  The 
destructor  was  coupled  up  to  an  existing  27  feet  by  7  feet  Lan- 
cashire boiler,  working  at  a  pressure  of  80  lbs.  per  sq^uare  inch. 
The  chimney  was  100  feet  in  height  by  5  feet  square  at  the 
top. 

Test  figures  of  refuse  destructors  usually  relate  to  new 
plants  workii^  under  ideal  conditions  for  a  few  hours  only. 
The  following  figures  of  a  test  made  of  the  above-mentioned 
plant,  in  March  of  last  year,  may  therefore  be  of  interest. 

It  should  be  mentioned  that  the  destructor  was  erected  ten 
years  ago,  and  bad  been  in  use  for  forty-two  consecutive  daya 
prior  to  the  test  being  carried  out : — 

Ihtration  of  test 87|  hoQn, 

Time  taken  cleaning  fiiM        ..         „         .,  6}  houn. 

ReruR?  coninmed  6S.B6SIbe. 

„  „        per  boor 2400      „ 

„  „         per  >q.  foot  of  grata  per  hour  21-S3     „ 

Percentage  of  ollnker    .,         ..  .,         ..  S2'6S  per  cent. 

Average  steam  preBauro  maintained  ..         ..60  lbs.  per  aqnare  inch. 

Tempcratnre  of  feel  water       M"  F. 

Water  ereporated  90,000  Iba. 

„  „         pet  hour      2400      „ 

„  „         per  lb.  of  refuae  (actnal)  .,  1'409     „ 

a  „  „      at  and  from  212°  F.  1-627     „ 

The  refuse  destructor  and  a  coal-fired  boiler  were  utilised 
alternately  in  periods  of  six  weeks,  so  that  it  was  practicable  to 
obtun  accurate  figures  of  the  cost  of  destroying  the  refuse. 
The  gross  cost  <^  labour  is  somewhat  high,  owing  to  the  fact 
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that  the  plant  onlydoftls  at  present  with  18  toDS  of  refuse  daily, 
and  worked  out  at  Is.  SSZd.  per  ton.  The  total  nett  cost 
(ezclndiog  capital  charges),  taking  into  consideration  the  Bsving 
in  coal,  was  4'9d.  per  ton.  The  fuel  used  in  the  coal-fired  boiler 
was  coal  dust,  which  cost  last  year  2s.  lOd.  per  ton  in  the  £re  hole. 

A  duplicate  destructor,  of  similar  type,  has  recently  been 
constructed  by  Messrs.  Heenan  and  Froude,  of  Manchester,  so 
that  the  plant  in  future  will  work  continuously.  The  three 
grates  have  a  tot«l  area  of  75  square  feet,  and  will  be  capable  of 
consuming  45  tons  of  refuse  per  twenty-four  hours. 

Two  new  Lancashire  boilers,  each  28  feet  by  7  feet  6  inches 
by  120  lbs.,  have  been  installed  in  connection  with  the 
destructor  furnaces,  and  one  of  the  old  boilers  has  been  re- 
elected for  firing  with  coal  as  a  stand-by.  Steam  from  the 
destructors  is  utilised  for  pumping  sewage,  steam  disinfector, 
and  pumping  and  heating  water  for  open-air  swimming  baths. 
The  flue  to  the  chimney  has  been  covered  with  cast-iron  plates, 
to  serve  as  a  drying  floor  for  tar-macadam. 


Sewage  Disposal  Works. 

Original  Works. — The  sewage  disposal  works  at  Hartshill 
were  designed  by  Mr.  Pickering  to  treat  a  dry-weather  flow  of 
500,000  gallons  per  day,  and  were  first  brought  into  operation 
in  March,  1902. 

The  ordinal  plant  comprised  the  following : — 

Meter-house  with  "  Vcnturi "  meter,  fixed  on  the  outlet  of 
the  16-inch  pumping-main. 

Two  of  Smiths'  revolving  screens,  each  5  ft.  6  in,  in  width, 
actuated  by  a  water-wheel,  which  is  worked  by  the  flow  of  sewage. 

Three  "  Dortmund  "  silt  tanks,  circular  on  plan,  24  feet  in 
diameter,  with  walls  taken  down  vertically  11  feet  below  water- 
level  and  finished  as  an  inverted  cone  at  an  angle  of  60  degrees. 
Capacity  of  each,  50,000  gallons. 

Seven  primary  contact  beds,  each  1000  square  yards  in  area 
and  4  feet  in  depth,  filled  with  granite  broken  to  3-inch  gauge. 

Seven  secondary  contact  beds  each  1000  square  yards  in 
area  and  4  feet  in  depth,  but  filled  as  follows: — Three  with 
coke  breeze,  one  with  unscreened  coke-dust,  one  with  i-inch 
engine  ashes,  one  with  }-inch  washed  granite  chippings,  and 
one  with  f-inch  unwashed  granite  chippings. 
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Irrigation  area  of  29  acres,  with  iinderdrains  2  chains  apart 
and  5  ft.  6  in.  deep,  and  ontfall  channels  to  the  river  Anker. 

Present  Dry-weaiker  Flow. — The  town  is  sewered  on  the 
partially  separate  flyatem,  rain-water  from  roads  and  the  froot 
roofs  of  honses  being  taken  into  a  storm-water  system.  The 
present  daily  dry-weather  flow  is  about  900,000  gallons,  of 
which  about  25  per  cent,  is  trade  water  consisting  of  waste 
liquor  from  wool  works  and  dye-water  from  factories.  The 
daily  dry-weather  flow  of  the  river,  jost  above  the  outfall 
channels  is  1,600,000  gallons. 

Deterioration  in  Capacity  of  Contact  Beds. — Owing  to  the 
rapid  growth  of  the  town  on  the  one  hand,  and  the  gradual 
deterioration  in  the  capacity  of  the  contact  beds  on  the  other, 
the  desirability  of  further  extensions  of  the  works  soon  became 
apparent 

In  connection  with  this  loss  of  capacity,  the  following 
figures  may  be  of  interest.  The  measurements  were  all  made 
by  means  of  a  6-inch  "  Siemen's "  meter  fixed  on  the  outlet 
main  from  each  bed.  The  beds  were  first  utilised  in  March 
1902. 


Prinury. 

s<»«d«r. 
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Commencing  in  1906  the  broken  granite  in  the  primary 
beds  was  roughly  screened,  the  intention  being  to  deal  similarly 
with  two  of  the  seven  beds  in  each  year ;  but  this  was  obviously 
an  imperfect  method  of  cleansing  the  media,  and  in  1910  a 
start  was  made  with  washing,  in  the  manner  to  be  described. 

The  material  in  three  of  the  secondary  beds  (one  containing 
engine  ashes  and  two  granite  ohippings)  was  thoroughly  washed 
after  five  years'  work ;  bnt  it  was  impossible  to  deal  in  Uiis 
way  with  the  coke  breeze  and  duet  with  which  the  four 
remaining  beds  were  filled,  and  these  materials,  together  with 
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the  engine  sshes,  were  replaced  by  vashed  granite  chippings 
at  the  time  the  beds  were  converted  into  percolating  filters. 

New  Work. — ^A  percolating  filter  60  feet  in  diameter  and 
7  feet  in  depth,  was  oooBtructed  in  1904,  in  order  to  determine 
the  advant^es  of  this  form  of  bacterial  treatment  as  compared 
with  contact  beds.  The  satisfactory  results  obtained  left  no 
doubt  as  to  the  policy  to  be  adopted  in  future  extensions. 

The  new  work  carried  out  since  the  completion  of  the 
original  scheme  comprises  the  construction  of  an  additional  silt- 
tank,  two  circular  percolating  filters,  the  conversion  of  the  seven 
secondary  contact  beds  into ,  percolating  filters,  humus-tanks, 
sludge  filters,  the  duplication  of  the  existii^  system  of  under- 
drains,  and  further  under-drainage,  bringing  the  area  available 
for  irrigation  up  to  42  acres.  The  expenditure  on  new  work 
amounts  to  11,000^. 

Silt  TavJc. — The  new  silt  tank  is  square  on  iplan,  28  feet  by 
28  feet.  The  walla  are  vertical  for  a  depth  of  10^  feet  below 
water-level,  and  are  finished  as  an  inverted  pyramid,  at  an  angle 
of  45  degrees;  they  are  brought  up  to  form  a  continuous  sill, 
over  which  the  sewage  flows  in  a  thin  stream  to  the  collecting 
channels.  The  capacity  is  75,000  gallons,  thus  bringing  the 
total  capacity  of  the  four  silt  tanks  to  225,000  gallons. 

The  silt  tajJca  can  be  worked  either  in  series  or  parallel. 
The  heavy  silt  is  removed  under  a  head  of  Zif  feet  and  conveyed 
tbroQgh  450  yards  of  d-inch  pipes  for  treatment  as  described. 
Since  questions  are  ofteo  asked  as  to  the  working  of  deep  tanks, 
it  is  of  interest  to  record  that  no  difficulty  whatever  hoa  been 
experienced  in  the  removal  of  ailt,  and  that  the  original  tanks 
have  only  been  emptied  once  since  the  date  of  their  construction, 
and  then  mainly  with  the  object  of  painting  the  ironwork. 

By  reason  of  the  situation  of  the  works,  and  with  a  view  to 
preventing  serial  nuisance,  the  Local  Government  Board  required 
that  the  original  silt  tanks  should  be  covered  over.  The  Author 
is  of  opinion  that  there  are  circumstances  under  which  the 
covering  in  of  tanks  and  channels  may  aggravate  rather  than 
minimise  the  nuisance  it  is  sought  to  abate.  At  any  rate,  the 
roof  of  one  of  the  existing  silt  tanks  has  been  removed,  with 
good  effect;  and  the  new  tank  has  not  been  covered  in,  although 
provision  has  been  made  for  this  to  be  done  if  considered 
desirable  in  the  future. 

The  capacity  of  the  silt  tanks — one-fourth  only  of  the  dry- 
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weather  flow — ^is  below  the  usual  staDdard ;  but  so  &r  as  the 
elimination  of  auapendod  matter  ia  conoemed,  the  form  of  tank 
adopted  is  a  prime  consideration.  At  Hartshill  the  interpositioQ 
of  a  long  length  of  pumping  main  ia  an  additional  factm ;  and 
the  results  fully  achieve  the  objects  aimed  at,  viz.  the  prepara- 
tion  of  the  sewage  for  final  treatment  in  the  percolating  filters, 
without  the  risk  of  carrying  septic  action  too  far. 

Contaet  Beds. — The  seven  primary  contact  beds  are  retained 
as  or^inally  constructed.  Ia  addition  to  the  part  they  play  in 
sewage  treatment,  theae  beds  act  as  balancing  tanks  for  t^o 
percolating  filters. 

Separatiiig  Tanks. — After  leaving  the  contact  beds  the  sewage 
passes  through  separating  tanks,  in  order  to  farther  eliminate 
suspended  matter  prior  to  treatment  in  the  percolating  filters. 
These  tanks  are  each  15  feet  by  15  feet  square  on  plan,  with  the 
walls  carried  down  vertically  for  7  feet  below  the  water-level, 
and  finished  as  an  inverted  pyramid,  similar  to  the  new  silt 
tank.  The  tank  is  provided  with  a  wrought-iron  grid  supporting 
18  inches  of  stone  broken  to  1-inch  to  2-inch  gauge  through 
which  the  sewage  passes  in  an  upward  direction,  and  the  mineral 
matter  which  would  otherwiae  tend  to  choke  the  percolating 
filters,  is  efTectuolly  intercepted.  The  rate  of  flow  adopted  is 
37,500  gallona  per  square  yfucd  of  roughing  fliter  per  day.  The 
silt  is  removed  from  the  tank,  under  pressure,  every  second  day, 
and  the  broken  stone  is  roughly  cleansed,  in  position,  once 
weekly. 

The  Author  has  found  these  tanks  an  economical  and  efficient 
means  of  removing  suspended  matter,  and  attributes  to  their 
action,  in  a  lai^  measure,  the  maintained  capacity  of  the 
percolating  filters. 

Percolating  FUtera. — There  are  two  percolating  filters,  origi- 
nally constructed  as  such,  one,  60'  feet  diameter  (1904),  and  Uw 
other  90  feet  diameter  (1906),  each  7  feet  in  deptii  and  fitted 
with  rotary  distributors.  These  filters  receive  sewage  in  inter- 
mittent doses  direct  from  the  silt  tanks ;  Uiey  have  been  work- 
ing practically  constantly  since  their  installation,  and  no  expense 
(other  than  for  painting)  has  been  incurred  in  respect  of 
maintenance  of  the  distributors. 

The  remaining  percolating  filters,  seven  in  nmnbei,  were 
converted  from  the  original  secondary  contact  beds> 

Jive  of  the  beds  yi^j^  built  with  straight  parallel  walls,  and 
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these  were  conveniently  cfinied  up  to  form  supports  for  the 
outer  track  of  trayelling  distributors.  The  area  of  each  is  100.0 
square  yards,  and  the  dimensions  vary,  but  are  approximately 
163^  feet  by  55  feet  The  depth  of  media  ia  5  feet  6  inches. 
Two  machines  ate  provided  for  each  filter,  fed  from  a  cast-iron 
trough  fixed  along  the  centre,  to  which  the  sewage  is  admitted 
over  a  V  notch. 

The  remaining  two  of  these  beds  were  built  vith  cnrred 
walls,  in  order  to  follow  the  contour  of  the  land.  It  was  there- 
fore resolved  to  adopt  a  distributor  of  the  "  mono-r&O "  type, 
made  by  Messrs,  Jones  and  Attwood  of  Stourbridge.  [Hie 
weight  of  the  distributor  is  almost  wholly  carried  on  the  single 
rail,  the  outer  end  being  slightly  wei^ted  in  order  to  give  a. 
bearing  to  the  inner  end  on  the  underside  of  the  central  feed 
trough.  The  radii  of  the  rail  vary  from  706  feet  at  the  centre 
to  13  feet  at  each  end,  and  the  distribution  of  sewage  is  evenly 
maintained,  notwithstanding  the  varying  radii  of  the  track,  by 
an  ingenious  arrangement  of  weir  plates  governing  the  flow  to 
the  revolving  dram. 

Unlike  the  circular  filters,  the  filters  fitted  with  travelling 
distributors  deal  with  a  sewf^e  which  has  already  received 
treatment  in  contact  beds.  The  distributors  are  arranged  so  as 
to  give  a  rate  of  distribution  variable  at  wiU  from  50  to  200 
gallons  per  square  yard ;  but  in  practice  distribution  is  main- 
tained at  the  rate  of  150  gallons  per  square  yard  per  day.  The 
rate  per  day  at  which  sewage  is  applied  to  a  filter  is  not 
necessarily  a  criterion  of  the  quantity  with  which  the  filter 
will  deal  throughout  twelve  months.  It  may  therefore  be 
interesting  to  state  that  the  percolating  filters  at  work  at  the 
end  of  1911  (two  of  which  were  constructed  in  1904  and  1906 
respectively)  dealt  with  sewage  applied  at  the  rate  of  151 
gaUons  per  square  yard  per  24'  hours,  and  that  the  average 
daily  quantity  treated  throughout  the  year  was  136  gallons  per 
square  yard,  or  a  reduction  in  efficiency,  allowing  for  occasional 
periods  of  rest  (sometimes  due  to  shortage  of  sewage)  of  only 
9  per  cent. 

Trials  have  been  made  with  granite  duppings  varying  from 
li^  inch  to  ^  inch  gauge  as  media,  and  the  conclusion  has  been 
arrived  at  that,  under  the  conditions  appertaining  at  Hartshill, 
the  most  satisfactory  results  are  obtained  with  filters  (5  feet 
6  inches  in  depth)  filled  as  follows : — 
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2  feet  6  inohea   ^  inch  gtkiige 
2  feet  i    „ 

6  iaahee  1}    „        „ 

6  iuahea  2  inch  to  8  inch  gknge. 

It  is  found  that  under  these  conditions,  and  worked  at  a 
rate  of  150  gallons  per  square  yard  per  day  the  filtrate  keeps 
clean,  and  that  there  is  no  ponding  on  the  surface. 

Washing  Plant, — The  Author  is  strongly  of  opinion  that 
whatever  material  is  used  as  a  filtrate,  either  for  contact  beds 
or  percolating  filters,  it  should  be  one  capable  of  being  cleansed 
hy  washing.  The  stone-washing  plant  at  HartshiU  was  erected 
in  1908.  It  comprises  a  30  feet  by  18  inch  trough  washer 
and  elevator,  actuated  by  a  10  B.H,P.  "  Dudbridge  "  oil  engine. 
It  is  capable  of  effectually  washing  broken  granite  up  to  a 
gauge  of  H  inches  at  a  cost,  including  loading  carts,  haulf^ 
to  washer  and  back  to  filters,  labour  and  oils,  of  ISd.  per  cubic 
yard. 

The  broken  granite  in  the  primary  contact  beds  is  too  large 
to  be  washed  in  the  trough  washer,  and  the  operation  is  necessarily 
performed  by  band.  The  stone  is  washed  with  crude  sewage,  in 
the  open  delivery  channels  running  alongside  the  beds.  When 
a  sufficient  area  ia  available  for  the  purpose,  the  sewage,  after 
being  used  for  washing  the  atone,  is  mu  direct  to  the  land; 
otherwise,  it  is  intercepted  in  a  specially  constructed  catchpit 
and  pumped  back  to  the  silt  tanks  for  further  treatment  on  the 
works.  The  average  cost  works  out  at  14d.  per  cubic  yard, 
with  an  additional  Zd.  for  pumping  back  to  the  silt  tanks  when 
this  is  necessary. 

ffumus  Tanks. — Two  humua  tanks  have  recently  been  con- 
structed, square  on  plan,  25  feet  by  25  feet.  The  walls  are 
vertical  for  7  feet  below  water-level,  and  the  construction  is 
similar  to  that  of  No.  4  silt  tank.  The  tanks  were  designed  for 
a  maximum  upward  fiow  of  12  feet  per  hour. 

Fish  are  maintained  in  the  collecting  channel,  and  furnish 
a  practical  test  of  the  condition  of  the  effluent. 

Sludge  Treatment. — In  the  wet  winter  months  the  sludge  is 
applied  to  the  land ;  but  when  weather  conditions  are  suitable 
it  is  dealt  with  in  sludge  filters. 

Three  of  these  (1904)  are  of  brickwork,  40  feet  square.  A 
false  floor  is  formed  of  perforated  glazed  tiles,  the  intermediate 
space  filled  in  with  rubble,  and  provided  with  under-draina 
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leading  to  the  outlet  chamber,  and  thence  to  a  specially 
prepared  area  of  land. 

Three  additional  filters,  each  400  square  yarda  in  area,  have 
since  been  formed  by  merely  excavating  in  the  ground,  with  the 
aides  battered  to  form  the  walls  of  the  tanks.  The  bottoms  are 
under-drained  with  4-iach  earthenware  pipes  packed  with 
rubble,  and  covered  with  a  few  inches  of  ashes  to  receive  the 
sludge.  This  type  of  sludge  filter  is  obviously  cheaper,  and 
rather  more  effective,  than  one  constructed  of  permanent 
materials. 

In  dry  weather  the  liquid  sludge  is  treated  in  the  sludge 
filters.  Id  about  ten  days  the  sludge  is  reduced  to  about  one- 
third  of  its  original  bulk,  when  it  is  sufficiently  dry  to  load  into 
barrows  for  removal.     A  ready  aale  is  obtained  at  Is.  per  load. 

Sewage  Analyses. — The  results  of  analyses  made  by  the 
county  analysts,  Messrs.  Bostock  Hill  and  Rigby,  are  shown  on 
preceding  page. 


DISCUSSION, 

Mr.  E.  G.  Mawbey  :  It  is  a  most  interesting  and  instructive 
Paper,  and  deals  with  works  of  the  first  importance,  reflecting 
the  greatest  credit  upon  the  Corporation,  as  well  as  its  engineers 
who  have  prepared  and  carried  out  these  schemes.  I  agree  with 
the  Author,  that,  notwithstanding  the  great  advantage  to  road 
users  of  tar-spraying  aa  a  dust  preventive,  the  expenditure 
of  something  like  55^.  per  mile  per  annum  is  very  much  the 
reverse  of  economical,  and  the  money  would  be  better  expended 
on  a  more  permanent  method  of  treatment  We  all  know,  how- 
ever, that,  with  the  funds  at  our  command,  this  is  not  possible 
at  present,  excepting  to  a  comparatively  limited  extent,  com- 
pared with  the  wide'reaching  temporary  relief  made  possible  by 
the  tar-spraying  method.  Having  regard  to  the  recent  trouble 
by  fish  poisoning,  and  also  the  occasional  failures  in  tar  mac- 
adam, it  seems  inevitable  that  we  must  refuse  to  use  crude  or 
unrefined  tar,  from  which  the  well-known  damaging  constituents 
have  not  been  removed.  The  success  of  the  floods  prevention 
scheme  reflects  great  credit  upon  its  Author.  The  flood  on  the 
last  day  of  the  last  century  referred  to  was  also  the  greatest 
recorded  flood  in  Leicester.  Hie  great  flood  scheme  for  Leicester, 
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mostlj  prepared  and  carried  out  by  the  late  Mr.  Gordon  and 
Mr.  F.  GriSitli,  and  completed  by  myself,  was  designed  on  s 
basis  of  dischai^g  volumes  actually  flowing  off  tbe  drainage 
area  equal  to  a  rate  of  1§  (one  and  two-tkirds)  inch  per  twenty- 
four  hours.  This  provision  proved  ample  on  the  occasion  of  this 
great  flood.  The  construction  of  the  waterworks  reservoir  with 
ferro-concrete  is  interesting,  and  one  would  like  to  know  what 
term  of  years  was  granted  for  the  repayment  of  the  loan.  The 
capacity  of  tbe  sUt  or  sedimentation  tanks  at  the  sewage  works 
ia  given  as  only  one-fonrth  of  the  dry-weather  flow.  It  is,  of 
course,  below  the  asaal  standard ;  but,  as  tbe  result  of  extended 
experiments  at  Leicester  in  1898-9,  I  decided  that  from  one- 
fourth  to  one-flfth  was  the  best  proportion,  to  minimise  septic 
action  (a  course  which  I  have  always  strongly  upheld  J,  and  tbe 
works  carried  ont  here  on  this  basis  have  proved  the  advisability 
of  this  ratio.  The  grading  of  tbe  various  media  used  for  the 
single-contact  beds  in  Leicester  varies  from  three-quarters  of 
an  inch  to  two  and  a  half  inches,  and  with  the  before-mentioned 
capacity  of  sedimentation  tanks  in  use,  tbe  reduction  of  water 
capacity  of  these  beds  after  five  years'  use  aniounte  to  thirty-one 
per  cent,  of  the  original  water  capacity,  but  tbe  present  water 
capacity  is  still  well  over  thirty  per  cent,  of  the  gross  capacity, 
and  there  is  no  ponding.  There  is  at  present  no  necessity  for 
any  washing  of  tjie  materials. 

Mb.  K.  H.  Dawsoh:  I  see  Mr.  Cook  states  tbe  County 
Council  grants  the  Corporation  of  Nuneaton  the  sum  of  2100/. 
per  annum  for  10}  miles  of  main  roads.  That  works  out  at 
about  195^.  per  mile,  tbe  same  amount  as  we  have  in  Banbury. 
I  would  like  to  ask  how  many  tons  of  atone  per  mile  per  annum 
is  laid  on  tbe  main  roads.  Either  there  ia  a  great  amount  of 
metal  and  very  heavy  traffic,  or  else  tbe  County  Council  must 
be  very  liberal  to  Nuneatoo.  You  have  stone  at  2s,  8d.  per  ton, 
and  a  similar  stone  costs  us  9^.  dd.  per  ton.  That  shows  what 
a  great  advantage  this  borough  has  in  having  its  own  quarry. 
With  reference  to  tar-painting,  Mr,  Cook  remarks  that  "  an  ex- 
penditnra  of  something  like  40^  a  mile  year  afto:  year,  with  the 
sole  object  of  dust  prevention,  and  without  any  prospect  of  effect- 
ing permanent  improvement  to  the  highway,  appeared  a  par- 
ticularly uneconomical  way  of  dealing  with  Uie  matter."  I  beg 
to  differ  &om  him.  1  think  the  Himiniahing  of  the  dost  nuisanod 
.ia  a  town  is  of  very  vital  importanoe;  then  there  is  a  saving  in 
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the  watering  of  the  roads,  and  I  believe,  if  continued  for  two  or 
three  years,  there  will  be  a  saving  in  the  cost  of  maintenance, 
aa  the  tar  helps  to  bind  the  stone  together  to  a  great  extent, 
and  will  increase  the  life  of  the  road,  I  think  Mr.  Cook  is  vGry 
happy  in  having  constructed  these  separating  tanks,  especially 
as  it  is  an  economical  way  of  removing  suspended  matter  previous 
to  treatment  in  the  percolating  filters.  I  thank  him  for  the 
Table  giving  particulars  of  the  material  found  to  be  satisfactory. 
It  is  a  very  valuable  piece  of  information.  I  would  like  to  ask 
how  often  has  the  media  been  washed  since  1901  when  put  in, 
both  the  3-iDch  and  the  smaller  size  media  ? 

Mb.  W.  B.  ChancellOB  :  I  should  like  first  to  propose  a 
very  hearty  vote  of  thanks  to  Mr.  Cook  for  the  most  interesting 
paper  he  has  given  us  toKlay.  I  do  not  agree  with  Mr.  Dawson 
that  195/.  a  mile  per  annum  is  too  much,  taking  into  considera- 
tion the  enormous  amount  of  traffic  we  have  on  our  main  roads 
at  the  present  time.  I  should  be  glad  if  Mr,  Cook  could  tell  us 
how  tluit  figure  compares  with  the  actual  cost.  My  experience 
of  entering  into  contracts  with  County  Councils  is  that  the 
county  surveyor  sees  that  the  sum  granted  is  expended,  and  as 
much  more  as  the  local  authority  are  good  enough  to  give.  The 
Nuneaton  Council  are  to  be  coi^ratulated  on  obt^ning  road 
material  at  such  a  small  cost.  Could  Mr.  Cook  give  ua  the  cost 
of  repairing  roads  three  or  four  inohea  thick,  and  also  the  cost 
with  tar-macadam  of  the  same  thickness?  I  should  also  be 
glad  to  hear  how  tar-macadam  has  answered  in  Nuneaton,  par- 
ticularly where  the  traffic  is  considerable.  With  i^ard  to  tar- 
spraying,  I  notice  crude  tar  has  been  used.  I  should  be  pleased 
to  know  whether  any  difficulty  was  experienced  with  the  roads 
in  the  winter  months,  as  I  have  found,  when  crude  tar  is  used, 
a  nasty,  greasy  crust  is  formed.  With  distilled  tar  no  trouble 
arose.  I  see  the  cost  per  square  yard  of  tar-spraying  was  prac- 
tically the  same  as  at  Lichfield  last  year,  excepting  that  we  used 
distilled  tar.  I  am  glad  to  see  Mr.  Cook  mentions  the  monetary 
considerations  of  the  reoonstruction  of  the  highways.  We  are 
expending  40/.  a  year  for  preventing  dust  without  permanently 
improving  the  highways.  The  general  public  are  becoming 
every  year  more  and  more  particular ;  what  waa  a  good  road 
ten  years  a^  would  be  utterly  condemned  to-day.  The  cost  of 
materials  and  labour  are  increasing  every  year,  but  local  autho- 
rities are  very  loth  to  proportionately  increase  their  eBtimates. 
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If  the  money  expended  in  treating  dnst  could  be  devoted  for 
permanent  im^nxivements  to  the  highways,  the  benefit  would  bo 
more  lasting,  but,  unfortunately,  it  cannot  be  thought  of;  motors 
have  come  to  stay,  and  we  are  living  iu  a  veiy  advanced  stage 
of  civilisation.  The  only  silver  lining  to  the  dark  clouds  of  the 
lot  of  a  municipal  engineer  i3  the  hope  that  aviation  will  ulti- 
mately supersede  load  traction.  With  regard  to  the  small-pox 
hospital,  I  congratnlate  the  Corporation  upon  not  having  had 
occasion  to  use  it,  but  I  question  whether  the  buildings  are  im- 
proving in  being  left  unoccupied  for  so  long  a  period.  I  con- 
gratulate Mr.  Cook  upon  the  ferro-concrete  reservoir  turning 
out  so  satisfactorily.  Respecting  the  sewage  disposal  works, 
there  is  no  doubt  the  loss  of  capacity  in  contact  beds  is  very 
serious.  This  does  not  apply  to  anything  like  the  same  extent 
in  a  percolating  filter.  We  have  percolating  filters  at  Lichfield 
twelve  years  old  which  have  lost  very  little  of  theif  working 
capacity.  Some  of  the  new  percolating  filters,  I  notice  are 
7  feet  deep.  This  depth  is,  I  think,  excessive,  and  I  should  be 
glad  to  know  if  Mr.  Cook  could  tell  me  whether  he  has  carried 
out  any  tests  at  various  depths  of  the  filters.  I  tried  some  filters 
some  time  ago,  and  found  the  greatest  amount  of  purification 
was  between  1  foot  and  2  feet  and  4  feet  and  5  feet  respectively. 
Below  5  feet  very  little  improvement  was  found  to  take  place. 
I  agree  with  Mr.  Cook  respecting  the  capacity  of  silt  tanks. 
One-fourth  of  the  dry-weather  flow,  is,  in  my  opinion,  preferable 
to  twelve  and  sixteen  hours'  dry-weather  flow.  Providing  sus- 
pended matter  can  be  kept  down  to  five  parts  per  hundred 
thousand,  I  am  certain  the  final  results  will  be  much  better.  I 
am  quite  sura  we  have  been  overtanking  our  sewage  and  that 
much  of  the  colloidal  trouble  is  brought  about  through  the 
sewage  being  over  septicised. 

Mr.  G.  W.  La.cet  ;  I  have  pleasure  in  seconding  the  vote  of 
thanks.  I  should  like  to  congratulate  the  borough  of  Nuneaton 
on  the  statistics,  on  the  height  of  the  birth-rate,  and  the  lowness 
of  the  death-rate.  It  speaks  very  well  for  the  physical  state  of 
the  inhabitants  of  Nuneaton  that  the  birth-rate  ^ould  be  31*2 
per  thousand,  and  that  the  death-rate,  for  a  manufacturing  town, 
should  be  ho  low  as  118.  I  was  rather  surprised  to  find  Mr. 
Cook  was  using  crude  tar  for  tay-spraying.  I  should  hesitate 
to  adopt  that  material,  because  of  its  varying  quality.  As  to 
Mr.  Chamberlain's  complaint  that  a  very  dirty  and  diflTicult-to- 
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remove  crust  is  formed  by  the  tar  on  the  surface  of  the  road  in 
winter-time,  I  think  that  is  produced  by  the  meteorological 
conditions  of  the  district  in  which  the  tar  is  used,  and  I  have 
experienced  the  same  thing  myself.  If  a  district  is  subject  to 
a  continuous  amount  of  rainfall  and  the  subsoil  is  moist,  you  do 
not  get  BO  good  a  result  from  tat  as  where  the  subsoil  is  dry  and 
the  roads  dry  very  quiokly.  From  my  experience  of  tar  as  a 
preservative,  I  do  not  think  there  is  a  great  deal  in  it.  It  does 
improve  the  conditions  as  to  dust  in  summer  time,  but  on  roads 
with  considerable  traffic  I  do  not  believe  it  has  much  preserva- 
tive effect ;  but  on  roads  with  lighter  traffic,  with  two  or  three 
years'  tarring,  an  improvement  in  the  surface  and  a  lengtheniog 
of  the  life  of  the  road  will  be  obtained.  With  regard  to  the 
small-pox  hospital.  The  incidence  of  small-pox  is  very  small, 
and  the  expenditure  of  6000/.  is  a  lai^e  one  for  a  hospital  for 
a  single  disease.  One  would  have  thought  it  would  have  been 
better  to  have  provided  a  hospital  for  all  infectious  diseases,  and 
put  up  temporary  accommodation  for  small-pox  in  case  of  its 
being  wanted.  With  regard  to  the  water  supply,  I  should  be 
glad  if  Mr.  Cook  would  state  what  system  of  inspection  he  has 
in  the  town,  because  the  consumption  of  17*9  gallons  per  head 
per  day  seems  a  very  moderate  one.  There  is  one  thing  I  can- 
not undetstand  where  the  water  undertaking  belongs  to  the 
local  authority,  and  that  is  why  a  special  chaise  should  be  made 
for  baths.  I  see  it  baa  been  reduced  by  one-half.  I  should 
hope  the  Town  Conncil  will  further  reduce  or  remove  that 
charge,  because  if  the  washing  of  hands  and  face  is  a  legitimate 
use  of  water,  the  washing  of  the  other  parts  of  the  body,  which 
can  only  be  properly  done  in  a  bath,  is  an  equally  legitimate 
and  domestic  use  of  water.  With  regard  to  the  sewerage  dis- 
posal works,  it  is  interesting  to  know  that  the  contact-beds  have 
been  replaced  by  percolating  filtera.  As  to  the  silt-tanks,  I  do 
not  notice  how  frequently  the  silt  is  removed  from  those  tanks. 
It  is  stated  with  regard  to  the  separating  tanks.  It  has  surprised 
me  that  so  a  good  a  result  has  been  obtained  in  the  removal  of 
suspended  solids  with  so  small  a  tank  capacity.  Mr.  Chancellor 
says  that  if  the  solids  can  be  reduced  to  five  parts  per  thou- 
sand, it  would  be  very  good  ;  it  would  indeed  ;  if  I  get  my  eua- 
pended  solids  down  to  ten  I  think  I  am  getting  very  good  re- 
sults. The  construction  of  the  separating  tank  appears  a  rather 
novel  one,  having  the  broken  stone  on  the  top.    I  would  like 
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to  know  if  he  finds  with  tliis  coarse  material  there  is  any  great 
effect  in  removing  solids.  With  regard  to  the  percolating  filters, 
it  appears  that  the  Sow  is  arranged  very  steadily  upon  those 
filters,  because  it  states  in  the  paper  that  the  distribution  is 
maintained  at  151  gallons  per  square  yard  per  day,  which,  with 
a  depth  of  5  feet  6  inches,  means  82  gallons  per  cubic  yard  per 
day.  I  would  like  to  ask  whether  in  storm  periods  tfaat  is  not 
increased  very  lai^ely.  I  think,  with  the  proper  elimiuation  of 
the  suspended  solids,  you  ought  to  get  very  good  results  from 
percolating  filters,  provided  you  are  not  working  at  a  rate  more 
than  80  gallons  per  cubic  yards  per  day.  But  unfortunately 
our  conditions  have  been  such  this  year  that  we  have  had  for 
three  months  running  to  deal  with  out  maximum  fiow  of 
290  gallons  per  cubic  yard  per  day,  with  the  result  that  we  get 
some  trouble  with  slight  ponding  and  the  growth  of  colloidal 
matter  on  the  surface.  The  filter  effluent  is,  however,  finally 
treated  on  land.  With  regard  to  the  drying  of  the  sludge,  ten 
days  for  drying  seems  to  be  very  rapid.  I  cannot  get  mine  to 
dry  in  ten  weeks.  Mr.  Cook  must  also  be  very  fortunate  in 
getting  Is.  a  load  for  it.  With  regard  to  the  analysis,  that 
appears  to  be  very  satisfactory.  The  percentage  of  purification 
in  organic  ammonia  in  the  October  analysis  is  83,  and  oxygen 
absorbed  86"7,  and,  in  the  second  analysis,  from  88'7  and  85'9 
respectively.  There  is  a  very  great  increase  in  the  free  am- 
monia after  passing  through  the  humus  tank,  and,  with  such  a 
quick  rate  of  flow  through  it,  it  is  rather  difficult  to  see  why 
that  should  be.  There  seems  to  be  veiy  little  difference  between 
the  effluent  after  passing  through  the  humus  tank  and  the  filters 
on  the  first  analysis,  but  on  the  second  one,  the  effect  of  the 
passage  through  the  humus  tank  is  more  marked.  It  is  very 
difficult  to  form  an  opinion  from  one  or  two  analyses,  and  if  an 
average  of  a  number  of  analyses  in  the  year  could  be  given,  that 
would  be  very  useful.  Is  the  whole  of  the  effluent  treated  on 
the  land  after  passing  through  the  filters  or  not  ? 

Ma.  T.  E.  Smith  :  A  reference  baa  been  made  to  tar-spraying, 
and  as  far  as  my  observation  goes  I  certainly  think  it  is  valuable 
from  the  point  of  preserving  the  surface  of  the  road.  You  get  the 
tar  sprayed  over  the  whole  of  the  surface,  and  for  six  months  of  the 
year  the  traffic  is  running  over  the  tar  and  not  the  metal.  As  to 
whether  there  is  much  difference  between  crude  and  refined  tar  for 
the  next  six  months  I  should  hardly  care  to  say.  Whatever  you 
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tar  yoor  roftd  with  it  is  broken  up  and  worn  awaj  in  the  winter 
months,  though  tha  hanncheB  do  not  get  as  moch  worn  aa  the 
crown  of  the  road,  and  the  tarring  there  may  last  till  the  next 
season.  To  this  extent  I  do  not  think  tar  spraying  is  very 
valuable  for  preserving  the  surface.  With  reference  to  the 
question  of  crude  or  distilled  tar,  if  the  ordinary  crude  tar  is 
thoroughly  well  boiled  you  get  rid  of  a  good  deal  of  the  light 
oils  and  water,  and  you  get  practically  a  prepared  tar.  There  is 
some  difficulty  in  doing  this  rapidly  enough  when  tai-spraying, 
hut  in  my  own  district  I  saw  that  our  gas  manager  happened  to  be 
pulling  out  a  boiler,  and  suggested  that  he  should  use  it  for  boil* 
ing  tar  hy  putting  some  tubes  in  and  running  steam  through.  He 
has  done  this,  so  that  we  have  practically  a  prepared  tar  waiting 
for  us  all  ready  and  boiling  when  we  send  for  it.  We  found  it 
very  useful  last  year,  and  we  are  doing  the  same  this  year. 

I  am  interested  in  the  paragraph  about  the  separating  tanks. 
Apparently  there  aro  one  or  two  tanks,  16  feet  square,  in  which 
the  flow  is  upward  through  the  material  on  the  top.  I  am 
interested  in  that  because  at  Kettering  I  put  down  straining 
filters,  through  which  effluent  passed  after  flowing  throngb  the 
septic  tanks,  so  that  if  there  were  anything  left  in  it  might  be 
removed  before  reaching  the  filters.  We  have  two  Dortmund 
tanks  arranged  for  use  as  the  final  division  of  the  septic  tanks, 
and  I  have  since  found  in  practice  that  the  efBuent  from  these 
tanks  is  so  clear  we  do  not  require  the  straining  filters.  The 
filters  are  rather  larger  than  those  in  Nuneaton,  and  are  filled 
with  fine  slag.  They  served  us  a  very  good  turn  during  con- 
struction when  the  works  were  disorganised,  but  after  the  good 
work  of  the  Dortmund  tanks  it  is  not  necessary  to  use  tJtom 
ordinarily,  though  they  are  very  useful  for  standby.  Mr,  Lacey 
drew  attention  to  the  rise  in  free  ammonia  in  passing  through 
the  humus  tanks.  It  raised  a  query  in  my  own  mind  as  to 
whether  it  is  due  to  anything  in  the  tanks  themselves.  We 
have  a  plentiful  crop  of  flies  and  larvse  in  our  tanks,  and  if  this 
takes  place  in  the  tanks  here  there  might  be  some  small  rise  of 
free  ammonia.  As  r^ards  sludge  treatment,  I  have  never  worked 
sludge  filters.  We  have  had  sludge  beds  on  the  land,  but  I  hare 
always  been  sceptical  as  to  whether  much  filtration  takes  place 
in  sluc^  filters.  I  should  have  thought  the  treatment  on  land 
would  he  preferable.  We  had  pressing  plant  for  pressing  our 
sludge  into  cake,  but  have  abandoned  the  presser,  and  now  use 
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the  compressed  air  plant  for  deliTering  the  sludge  on  to  tbe  land, 
following  pretty  much  the  system  in  use  at  Birmingham, 

Mr.  H.  E.  Stilgoe  :  I  think  it  is  pretty  well  understood  that 
the  use  of  tor  must  be  looked  upon  in  the  first  instance  as  a 
great  preservative  of  the  load  surface,  and  not  merely  as  a  dnst 
palliative.  Whatever  one  may  say,  we  shall  not  get  beyond 
that  point  I  think  that  has  been  discovered  all  over  the  country. 
I  find  it  in  my  own  case  where  we  treated  last  year  just  under 
100  miles  of  macadam  road  at  a  cost  of  0'56  of  a  penny  per 
square  yard.  We  obtained  the  very  best  results  in  effect  and 
economy. 

Mb.  R  Blanchakd:  WiUi  regard  to  hospitals,  I  under- 
stand that  Kuneaton  has  experimented  in  the  Milne  treatment. 
I  was  wondering  whether  Mr.  Cook  could  give  any  information 
or  whether  it  has  gone  beyond  the  experimental  stage.  If 
successful,  I  should  think  it  would  do  away  with  the  necessity 
of  a  good  deal  of  hospital  accommodation  in  our  towns. 

Me.  F.  E.  G.  Bradbhaw:  The  cost  of  the  fiood  prevention 
work  is  stated  to  be  4000/.  Does  that  include  any  compensation 
paid  to  the  owners  when  the  work  was  done,  or  is  it  the  actual 
cost  of  the  work  J 

Ms.  W.  Plant  :  Mr.  Cook  says  they  have  an  arrangement 
with  the  railway  company  by  which  the  Council  maintain  the 
surface  of  the  roads  over  the  bridges.  I  should  like  to  know 
on  what  terms  the  Council  undertake  the  work.  We  have  con- 
siderable difficulty  with  the  railway  companies.  Will  Mr. 
Cook  also  tell  us  whether  the  railway  companies  pay  anything 
for  scavenging  the  approaches  to  the  bridges?  With  regard  to 
dust  prevention,  I  should  like  to  know  whether  he  has  used 
any  of  Uie  various  palliatives  on  his  tar  macadam  with  any  ill 
effects.  My  experience  is  much  the  same  as  Mr.  Stilgoe's,  that 
tar-spraying  materially  increases  the  life  of  the  road.  It  would 
he  interesting  to  know  whether  the  Council  have  been  able  to 
obtain  any  of  the  land  for  the  street  improvements  referred  to 
in  the  paper  free  of  cost.  At  the  Town  Planning  Conference 
last  year  one  speaker  stated  that  he  got  the  owners  in  a  nice 
frame  of  mind  and  often  obtained  the  necessary  land  free  of 
coet.  I  have  not  been  so  fortunate.  I  am  afraid  the'  land- 
owners are  not  very  public-spirited  in  my  district.  As  to  the 
pumping  at  the  Wbittleford  works,  does  that  go  on  for  the 
whole  of  the  twenty-four  hours  1    If  only  for  twelve  hours  a  day 
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the  velocity  in  the  12-iiicli  rising  main  would  appear  to  be  ez~ 
cessive.  The  quantity  of  water  obtained  irom  the  well  at  the 
sew  waterworks  after  siuking  270  feet  seems  to  be  very  small. 
In  my  case  we  went  down  47  feet  and  obtained  a  very  much 
larger  quantity.  The  statement  that  you  get  Is.  a  load  for  the 
sewage  sludge  is  very  interestiDg ;  I  think  most  of  us  have  to 
give  it  away. 

Mr.  Norman  Scoroie  :  As  a  metropolitan  engineer  there  are 
one  or  two  points  to  which  I  think  attention  should  be  called 
in  this  excellent  paper,  I  certainly  think  you  are  not  treated 
any  too  liberally  by  the  County  Council  in  the  amount  you 
receive  for  the  main  roads.  I  say  that  in  the  preseace  of  our 
chairman,  who  is  a  coanty  surveyor.  I  think  I  shall  convince 
the  meeting,  and  it  may  be  advantageous  to  you  in  your  next 
negotiations.  Tou  are  particularly  fortunate  in  the  amount  you 
pay  for  your  road  material,  but  what  you  save  in  the  coat  yoa 
waste  in  its  use.  I  cannot  conceive  that  the  42  miles  of  road 
in  Nuneaton  are  capable  of  using  12,000  tons  of  granite  per 
annum.  Those  12,000  tons  of  stone,  based  on  an  average  width 
of  road  of  24  feet,  means  that  you  are  coating  each  one  of  your 
roads  every  6^  years  with  4  inches  of  granite,  reduced  to 
3  inches  consolidated.  I  do  not  think  it  would  be  the  experience 
of  Nuneaton  that  you  would  require  suoh  an  immense  amount 
of  granite.  Assuming  that  it  is  required,  the  cost  of  the  material 
on  10|  miles  of  main  roads,  apart  from  labour  and  carting,  is 
between  1900?,  and  2000/, — I  give  you  that  as  an  ai^ument  to 
the  County  Council  that  they  ought  to  increase  their  contribu- 
tion. As  to  tar-spraying,  I  ^ree  with  Mr.  Stilgoe.  We  have 
to  consider  it  not  altogether  as  a  palliative  but  as  an  adjunct  to 
the  preservation  of  the  road  surface.  If  corporations  would 
only  look  at  the  maintenance  of  their  roads  in  a  permanent 
fashion  rather  tban  how  much  they  can  allow  in  the  current 
year,  it  would  be  advantageous  to  them.  They  only  look 
from  the  first  of  April  one  year  to  April  1  the  next  year. 
No  engineer  can  show  you  a  saving  with  tar-apraying  or 
bituminous  methods  of  construction  on  one  year;  we  want 
three  or  four  years.  Then  we  are  able  to  show  that  instead  of 
a  road  wanting  renewing  every  three  years  it  only  wants  re- 
newing every  six  years.  I  can  quite  understand  that  this 
town  was  laid  out  without  any  regard  for  street  improvements. 
There  is  only  one  other  point.    We  are  told  that  the  electricity 
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works  are  remunerative,  bot  the  paper  is  silent  abont  the  cost 
of  the  street  lightiDg  of  Nuneaton.  The  reason  appears  to  me 
to  be  obviou3  when  one  turns  to  the  pamphlet  placed  before  ns 
by  the  development  committee.  We  are  told  that  the  gas 
works  belong  to  a  company,  but  that  the  electricity  works 
belong  to  the  Corporation.  How  interesting  it  would  have  been 
to  have  had  some  comparative  figures  of  lighting  the  streets  of 
Nuneaton  by  gaa  and  electricity !  Is  the  profit  of  the  electricity 
works  derived  from  the  trade  with  private  consumers  or  from 
the  lamps  it  puts  up  for  street  lighting  ?  As  regards  the  flood 
prevention  works,  I  think  your  engineer  is  to  be  congratulated, 
and  I  was  pleased  that  the  calculations  he  had  made  with 
respect  to  these  works  are  borne  out  by  that  enormous  work 
carried  out  in  Leicester.  Fortunately,  aa  an  assistant  to  the  late 
Mr.  Joseph  Gordon  and  to  Mr,  Mawbey,  I  had  the  pleasure  of 
being  resident  engineer.  If  the  works  are  only  the  benefit  to 
this  borough  that  they  are  to  Leicester,  the  money  spent  on  them 
will  be  well  repaid  by  the  results  obtained. 

Mr.  H.  J,  CoLEBY :  I  i^ree  with  the  former  speakers  as  to 
the  application  of  crude  tar  in  preference  to  distilled  tar  for  street 
spraying.  I  have  used  crude  tar  for  streets  with  light  traffic,  and 
it  gives  excellent  results,  comparing  very  well  with  the  distilled 
tar  used  on  the  main  roads.  I  find  the  distilled  tar  has  caked 
on  the  surface  of  the  roads,  and  is  liable  to  break  up  in  winter 
time  in  the  case  of  frost,  while  the  crude  tar  has  penetrated 
deeper  into  the  road.  As  the  surveyor  to  the  neighbouring 
district  of  Atherstone  I  take  a  lively  interest  in  the  doings  of 
Nuneaton,  and  when  I  tell  you  that  the  Corporation  have  done 
us  the  doubtful  honour  of  placing  their  sewage  disposal  works 
in  our  district,  you  will  appreciate  my  interest  and  understand 
that  I  look  after  them.  We  all  know  that  a  certain  amount  of 
odour  is  inseparable  from  works  of  this  character,  and  this  under 
certain  atmospheric  conditions  gives  rise  to  a  nuisance  which  in 
the  case  of  these  works  has  been  the  cause  of  a  great  many  com- 
plaints to  ray  Council. 

I  am  bound  to  say,  however,  that  since  the  conversion  of 
the  old  contact  beds  to  percolating  filters  the  complaints  have 
become  fewer  and  fewer,  and  I  hope  the  Corporation  will  con- 
tinue their  efforts  and  convert  the  whole  of  the  contact  beds 
into  filters,  when  I  feel  sure  there  will  be  very  little  cause  for 
complaint. 
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I  vifih  to  support  the  vote  of  thanks  to  Mr.  Cook  for  his 
very  able  and  comprehensive  paper. 

The  Vice-President  :  Before  calling  upon  Mr.  C!ook  to  reply 
to  the  dlBcussion,  I  sboald  veij  much  like  to  say  in  a  few  words 
what  my  experience  has  been  on  thia  vexed  question  of  tar.  It 
has  been  entirely  with  referenoe  to  country  roads,  and  I  do 
suggest  that  any  comparison  made  in  the  effect  of  tar  should 
differentiate  between  streets  and  country  roads,  because  it  is  the 
pace  that  kills,  and  open  roads  sufFur  far  more  from  it  than 
streets,  I  have  found  during  the  last  seven  or  eight  years  that 
unless  you  do  apply  tar  to  the  surface  of  these  open  country 
roads  where  fast  motor  traffic  is  heavy,  you  cannot  beep  your 
metal  down.  My  experience  has  been  that  such  roads  when 
surface  tarred  annually,  have  at  leaat  25  per  cent,  longer  life, 
and  this  more  than  compensates  for  the  cost  of  the  tarring. 
One  gentleman  has  referred  to  the  fact  that  he  has  tar  kept 
ready  boiled  for  him  at  the  gasworks.  That  is  very  useful 
when  it  can  be  done,  but  on  a  lai^ge  area  of  country  roads,  where 
perhaps  yon  have  not  a  gasworks  within  twenty  miles,  I  do 
not  see  how  the  tar  can  be  kept  boiling  until  it  reaches  the 
road.  We  make  a  practice  of  boiling  the  tar  upon  the  spot,  and 
putting  it  on  the  road  immediately.  The  secret  of  success  is  to 
have  the  tar  well  boiled  and  brush  it  bard  into  the  road  fabric, 
leaving  but  a  thin  akin  on  the  surface.  This  has  the  advantage 
on  country  roads  of  veiy  little  tar  being  left  on  the  surface 
in  winter  time  to  bring  horses  down.  If  during  the  six  dry 
months  of  the  year  you  prevent  the  road  fraying  under  motor 
traffic,  you  prevent  considerable  wear  in  material,  and  do  very 
good  work. 

The  vote  of  thanks  having  been  accorded, 

Mr.  F.  C-  Cook,  in  reply,  said :  From  what  has  been  said 
during  the  discussion  it  appears  to  be  suggested  that  I  have  depre- 
cated the  continuance  of  tar-spraying.  I  have  done  nothing  of 
the  sort.  We  tar-sprayed  last  year  eight  miles  of  highways,  and 
I  am  fully  convinced  that  of  remedies  of  that  sort,  which  are  not 
altogether  permanent  remedies,  tar-spraying  is  the  most  effective, 
inasmuch  as  in  addition  to  its  utility  as  a  dust  preventive, 
it  has  the  effect  of  lengthening  the  life  of  the  read.  In  referring 
to  an  expenditure  of  40/.  a  mile  as  a  particularly  uneconomical 
one,  I  am  speaking  of  the  use  of  those  dust  palliatives,  the  effect 
of  which  disappear  at  the  end  of  the  season  without  in  any  way 
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tending  to  improve  the  surface  of  the  highway.  Then,  with  re- 
gard to  the  use  of  crude  tar ;  I  have  tried  distilled  tar  at  an 
extra  coat  of  10«.  per  ton,  and  am  bound  to  say  I  did  not  see 
that  we  had  value  for  the  money.  The  ferto-oonciete  reser- 
voirs were  constructed  by  virtue  of  an  Act  of  Parliament,  bo 
we  bad  not  to  make  application  to  the  Local  Government 
Board.  The  annual  cost  of  highways,  main  roads,  and  other 
roads,  is  182^.  per  mile.  We  are  always  glad  to  get  more 
money  from  the  County  Council,  but  I  am  bound  to  say  we  have 
not  found  them  unduly  sparing  in  that  respect.  If  we  make 
out  a  case,  they  treat  us  fairly.  Mr.  Chancellor  is  afraid  the 
small-pox  hospital  buildings  are  not  improving.  There  is  a  resi- 
dent caretaker ;  the  furniture  is  looked  after,  and  at  any  rate 
the  buildings  are  not  going  back.  I  agree  with  Mr.  Lacey  about 
the  special  charge  for  private  baths.  To  my  mind  it  is  an 
anomaly  that  a  local  authority  should  charge  a  man  for  a  bath 
at  his  own  house,  and  at  the  same  time  incur  an  annual  loss  in 
respect  of  the  upkeep  of  public  bathe.  There  has  been  no  neces- 
sity up  to  the  present  to  wash  the  media  in  the  percolating 
filters,  but  I  am  convinced  that  the  time  will  come,  and  pro- 
vision has  been  made  for  the  purpose.  The  effluent  from  the 
percolating  filters  is  not  treated  on  the  land,  but  is  taken  direct 
to  the  river.  The  flow  of  136  gallons  per  square  yard  per  day 
is  the  average  throughout  the  year.  In  reply  to  Mr.  Braidahaw : 
We  did  not  compensate  landowners  in  respect  of  flood  preven- 
tion works,  but  simply  paid  for  land  actually  taken  away.  We 
had  no  difficulty  in  making  arrangements  with  the  railway  com- 
panies for  the  maintenance  to  tJie  surfaces  of  the  roads  and 
approaches  to  their  bridges.  The  Loudon  and  North- Western 
Company  pay  46^.  per  annum  in  respect  of  4  furlongs  7  yards, 
and  the  Midland  Company  36^.  per  annum  in  respect  of  1  far- 
long  167  yards.  I  do  not  suggest  that  we  get  land  for  street 
improvements  free  of  cost ;  but  where  we  desire  to  increase  the 
width  of  existing  highways  the  owners,  generally  speaking,  treat 
us  very  fairly.  Mr.  Scorgie  suggests  that  the  fact  of  the  Cor- 
poration owning  their  own  quarry  leads  to  an  uneconomical  use 
of  stone.  He  must  not  think  that  the  quantity  raised  annually 
is  all  used  on  the  roads.  Last  year,  for  instance,  the  output 
was  11,272  tons.  Of  this  quantity,  8035  tons  were  used  od 
main  and  other  roads,  of  which  5388  tons  were  from  IJ-inch  to 
2i-inch  gauge,  and  the  rest  chippings  and  dust  Of  the  balanoe, 
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2500  tons  were  used  at  the  sew^  outfall  woiks  as  filteriog 
media.  The  Electric  Committee  do  not  make  any  undue  profit 
out  of  publio  lighting.  Their  total  revenue  from  street  lighting 
is  blGl.  per  annum,  and  there  is  no  suggestion  that  that  is  not 
a  perfectly  fair  figure  for  what  we  are  getting.  The  pumping 
at  Wbittleford  pumping  station  is  continuous  throughoat  the 
twenty-four  hours.  The  cost  of  sinking  the  new  well,  and  driv- 
ing headings  at  Griff,  apart  from  the  erection  of  chimney  stack 
and  boilers,  waa  3800Z. 

The  Mayor  and  Corporation  entertained  the  Members  to  lun- 
cheon at  the  Newdegate  Arms  Hotel.  The  Mayor  (Councillor  T, 
Sorton,  J.P.)  presided. 

After  liincheon,  the  Members  proceeded  in  brakes  to  inspect  the 
sewage  pumping  station,  refuse  destructor,  open-air  audmming 
iath,public  slaughterhouses,  and  the  sewage  outfall  works  at  Harts' 
hill,  with  silt  and  humus  tanks,  contact  beds,  percolating  filters,  etc. 

At  the  conclusion  of  the  visit  of  inspection  Mr.  F.  C  Cook 
entertained  his  confrhres  to  tea  at  the  farm  huHdings. 
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SCOTTISH  DISTRICT  MEETING. 

June  1,  1912. 

Held  in  the  Albert  Rail,  Stirling. 

A.  J).  Greatorex.  MJnst.C.E.,  President,  in  the  Chair. 


Pbotost  Batne  ftnd  Sir  Alan  Seton  Stenart  offered  a  very  cordial 
welcome  to  the  Members  on  behalf  of  the  Burgh  of  Stirling  and 
the  County  Council  of  Stirlingshire. 

The  President  thanked  the  Provost  and  Sir  A.  S.  Stenart  for 
the  kindly  and  courteous  welcome  offered  to  the  Members  of  the 
Institution. 

Mr.  R  Dnimmond,  County  Surveyor  of  Renfrew,  was  elected 
as  the  Scottish  representative  to  the  Conference  on  Koad  Material 
to  be  held  by  the  Engineering  Standards  Committee. 

STIRLING  AND  ITS  MUNICIPAL  WORKS. 
By  a,  H.  GOUDIE,  Member,  BuRon  ENcraBEB,  Stirjjnq. 

Historical. 

Tbe  anoient  and  Boyal  bnrgh  of  Stirling  is  one  of  the  most 
interesting  towns  in  Scotland.  Situated  on  the  Highland 
border,  it  has  held  for  centuries  a  most  important  place  in 
Scottish  history.  Ihs  Romana  had  a  station  on  the  Castle  Hill, 
this  superseding  the  former  defensive  works  of  the  Caledonian 
warriors.  After  the  withdrawal  of  the  Bomaos  in  A.D.  450,  it 
is  said  that  the  Picts  built  a  stronghold  on  the  hill,  and  con- 
tinued till  driven  out  by  Kenneth  Macalpine  in  843.  From 
that  time  forward  to  1746,  the  Castle  was  subject  to  many 
sieges  and  varying  fortunes  of  war. 
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The  Burgh  of  Stirling  is  meutioaed  in  a  charter  by  King 
David  I.  in  1124,  and  in  a  number  of  other  charters  by  the 
aame  monarch  and  King  William  the  Lion,  throughont  the 
twelfth  century.  The  earliest  royal  charter  known  to  have 
been  granted  to  the  burgh  of  Stirling  is  that  of  King  Alex- 
ander II.,  dated  August  18,  1226,  but  it  is  well  known  that 
Stirling  had  a  municipal  existence  for  a  loDg  time  before  that 
date. 

To  tell  the  story  of  Stirling  and  its  Castle  would  be  practi- 
oally  to  recount  the  history  of  Scotland.  From  the  earliest 
times  until  the  Union  of  the  Crowno,  the  Palace  was  a  favourite 
residence  of  the  Sovereigns  and  the  Court,  while  the  Scots 
FarUament  frequently  met  in  the  Parliament  Hall.  Some 
leading  incidents  only  may  be  mentioned.  The  Battle  of 
Stirling  Bridge  in  1297,  and  Bannockbum  in  1314,  secured  for 
Scotland  her  independence, 

Stirling  was  one  of  the  burghs  forming  the  Court  of  the 
Four  Burghs,  the  records  of  which  go  back  to  1295.  In  1403 
the  Court  met  at  Stirling  and  formed  themselves  into  the 
Convention  of  Eoyal  Burghs,  still  the  most  important  municipal 
body  in  Sootland, 

James  II.  was  bom  at  the  Castle  in  1430;  the  Earl  of 
Douglas,  murdered  in  the  Castle  by  James  II.,  1452 ;  James  III. 
born  there  the  aame  year ;  James  IV.  bom  in  the  same  build- 
ing, 1472 ;  James  V.  crowned  in  1513,  when  only  a  year  old ; 
Queen  Mary  brought  from  Linlithgow  Palace  and  crowned  in 
the  Castle  at  ten  months  old ;  she  spent  her  infancy  in  Stirling. 
Her  son  James  YI.  was  in  1567  crowned  in  the  Parish  Church, 
which  is  still  used  for  public  worship.  General  Monk  besieged 
and  took  Stirling  Castle,  1651 ;  in  1746,  Prince  Charlie  entered 
the  town  and  besieged  the  Castle,  but  failed  to  take  it. 

Places  of  iHrBBBsr. 

The  places  of  interest  in  and  around  Stirling  are  very 
numerous.  The  Castle  is  of  first  importance.  Placed  on  a 
commanding  eminence,  it  dominates  the  landscape,  and,  before 
the  days  of  improved  artillery,  was  recognised  as  the  key  to 
the  Highlands.  It  is  of  historical  and  antiquarian  interest  too 
great  to  be  described  here.  The  buildings  have  suffered  much 
in  times  past  from  war,  fanaticism,  vandalism,  and  neglect. 
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They  have  now  been  put  under  the  care  of  His  Majesty's  Office 
of  Worka,  and  they  are  being  gradually  brotight  into  a  state  of 
better  preservatioD.  The  most  interesting  buUdinga  still  stand- 
ing are  the  Royal  Palace,  the  Parliament  House,  the  Old  Mint, 
the  Chapel  £oyal,  and  the  Douglas  !Room,  where  James  II, 
murdered  the  Earl  of  Douglas  ;  the  walls  are  stLU  flanked  with 
batteries  both  ancient  and  modem.  From  the  walls  a  magnifi- 
cent view  may  be  had  of  the  surrounding  country,  and  the 
devious  windings  of  the  river  can  be  traced  for  miles. 

The  Old  Bridge  of  Stirling  is  a  fine  old  structure  of  four 
arches,  older  than  any  of  the  existing  Castle  buildings,  built  in 
1410.  Partially  destroyed  in  times  of  war  and  repaired  in  times 
of  peace,  it  stands  on  or  near  the  site  of  the  ancient  bridge,  the 
scene  of  the  fierce  fight  in  1297,  when  the  English  forces  were 
cut  to  pieces  by  the  patriot  Wallace,  a  monument  to  whom  is 
erected  on  the  Abbey  Craig,  in  a  most  commanding  position 
overlooking  the  scene  of  his  victory. 

The  High  or  Parish  Church,  although  one  building  origin- 
ally, is  divided  into  the  east  and  west  churches.  A  church 
was  founded  here  as  early  as  1124,  and  in  1414  it  suffered 
severely  from  a  fire,  but  was  rebuilt,  this  second  building  form- 
ing the  present  west  church.  The  east  church  was  built  early 
in  the  sixteenth  century.  The  buildings  are  of  great  interest 
to  students  of  Church  architecture. 

Oowa-ne'B  Hospital  or  Guildhall  is  a  quaint  building  standing 
close  to  the  High  Church,  the  home  of  the  Stirling  Merchant 
Guild,  at  one  time  an  important  body.  Their  benefactor,  John 
Cowane,  is  represented  in  the  stone  figure  above  the  doorway. 
Cowane's  benefaction  still  exists,  and,  along  with  a  similar 
foundation  by  Bobert  Spittal,  tailor  to  King  James  IV.,  is 
managed  by  the  Town  Council.  The  revenues  which  are 
derived  from  feuing  and  agricultural  land  in  and  around  the 
burgh,  are  devoted  to  charitable  and  educational  purposes, 

ArgyWs  Lodgi-ng,  as  it  is  now  called,  was  built  in  1632, 
by  the  Earl  of  Stirling.  It  is  a  beautiful  specimen  of  the 
architecture  of  the  period,  and  is  now  used  as  a  military 
hospital 

There  are  a  great  many  other  old  historical  buildings  of 
great  interest  still  to  be  seen,  but  the  Author  is  a&aid  that  he 
has  taken  up  too  much  space  already. 
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Dbsoeiptive. 

The  town  is  beautifully  sibaated.  Built  on  the  aide  of  a 
rocky  slope  lieing  out  of  the  fertile  Carse  of  Stirling,  it  is 
almost  surrounded  by  hills,  having  the  Oohils  on  the  north  or 
north-east,  with  a  row  of  pretty  little  Tillages  extending  along 
their  base,  commonly  called  the  Hill-foots.  The  Grampian 
range  to  the  westward  forms  a  rugged  line  to  the  landscape  in 
that  direotiou,  while  the  Touch  Hills,  from  which  the  town 
derives  its  water  supply,  gives  a  soft  tone  to  the  varied  beauties 
of  the  scene. 

Toward  the  south  or  south-east  the  village  of  Bannockbum, 
which  gives  the  name  to  the  famous  battlefield,  is  situated ; 
then,  looking  to  the  east,  the  river  Forth  can  be  seen  for  miles 
winding  its  devious  course  to  the  sea.  Having  from  an  early 
date  been  a  walled  town,  the  houses  within  the  line  of  the  walls 
are  crowded  together.  This  ia  moat  marked  towards  the  upper 
part  of  the  town,  and  would  probably  be  caused  by  the  desire 
of  the  inhabitants  to  live  near  the  Castle,  which  would  be  the 
centre  of  attraction  when  it  was  a  Boyal  residence.  The  bouses 
were  originally  very  substantially  built,  although  now  many  of 
them  are  in  rather  a  dilapidated  condition.  Some  of  them  were 
the  town  houses  of  the  nobility  and  gentry,  but  when  the 
Castle  ceased  to  be  a  Boyal  residence  the  hangers-on  of  the 
Court  also  migrated,  leaving  their  houses  to  become  the  homes 
of  the  successful  merchants.  But,  as  the  town  could  only 
develop  towards  the  lower  parts,  new  houses  sprung  up  in  this 
district,  and  it  became  the  new  business  centre  of  the  town,  the 
merchants  also  removing  their  homes  to  modern  houses,  which 
were  erected  in  more  healthy  surroundings,  and  more  con- 
Teniently  situated  to  their  business  premises.  The  old  houses 
in  the  upper  part  of  the  town  thus  gradually  came  down  to  be 
occupied  by  the  poorest  olaases  in  the  town,  although  a  few  of 
the  older  residents  stUl  retain  their  love  for  their  old  homes, 
and  wherever  that  occurs,  the  buildings  are  still  upheld  in  good 
condition. 

The  population  ia  given  at  last  census  as  21,200,  and  the 
valuation  amounts  to  123.420/.  19«. 
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Mdkicipal  Works. 

Water  Sv^ly. — A  good  water  supply  playn  a  most  important 
part  in  the  success  and  development  of  any  oommunity,  and 
from  the  foresight  of  our  former  rulers,  Stirling  has  be^  well 
supplied  with  wholesome  and  pure  water,  at  a  rate  which  caa 
compare  favourably  with  any  town  in  Scotland  of  its  size. 

The  works  are  situated  on  the  Touch  Hill,  the  storage  tanka 
and  filters  being  about  4  miles  to  the  south-west  of  the  town, 
and  the  reservoirs,  three  in  number,  are  placed  one  abov^  the 
other,  the  largest  and  newest  being  fully  a  mile  above  the  filters. 
The  reservoirs  are  admirably  situated,  as  the  whole  of  the  gather- 
ing ground  presently  in  use,  1300  acres  in  extent,  oonsists  oC 
wild  rocky  moorland  which  is  quite  unsuitable  for  cultivation. 
There  is  therefore  no  danger  of  oontamination  from  the  drainage 
of  cultivated  fields. 

The  water  rights  are  held  from  the  superior  on  reaeonable 
terms ;  the  reservoirs  are  feued  at  1/.  per  acre,  the  ground  at  the 
filters  at  4/.  16».  9d.  per  acre,  the  other  payments  being  per- 
centages on  the  money  collected  by  the  Commissioners,  the  rate 
charged  decreasing  as  the  collected  sums  increase. 

The  largest  and  latest  constructed  reservoir,  called  "No.  4,  is 
887  feet  above  ordnance  datum ;  it  covers  an  area  of  31-805  acres, 
is  59  feet  4  iaohes  deep,  and  has  a  holding  capacity  of  121,540,710 
gallons.  It  has  been  constructed  by  forming  an  embankment 
at  the  low  end  of  a  sloping  gully.  It  is  supplied  from  three 
small  streams,  the  main  stream  passing  outside  the  lower  end 
of  the  reservoir,  but  this  water  is  taken  in  farther  down  the 
stream.  The  water  from  the  waste  weir  also  discharges  into 
the  main  stream  above  the  intake  mentioned.  The  water  is 
drawn  off  from  the  reservoir  at  three  different  levels  through  a 
wet  well,  circular  in  plan,  built  of  concrete,  and  is  carried  down 
in  a  2'feet  fire-clay  pipe  to  the  compensation  well,  which  ia 
placed  close  to  the  main  stream,  a  weir  being  built  in  the  stream 
just  below  the  well  The  water  in  the  stream  is  there  impounded 
and  taken  into  the  well,  thus  combining  with  the  water  from 
No.  4  reservoir.  The  compensation  water  is  given  off  through  a 
rectai^ular  orifice  in  the  face  of  a  concrete  weir,  said  orifice 
measuring  30  cubic  feet  per  minute,  or  269,568  gallons  per  day. 
The  remainder  of  the  flow  into  the  well  passes  over  the  concrete 
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weir  and  Sows  into  a  stone  culrert  which  forms  the  main  snpply 
into  the  next,  or  aa  it  is  called.  No.  3  reservoir. 

No  3  reservoir  is  hasin  shaped,  covers  an  area  of  15,173 
acres,  is  759  feet  above  ordnance  datum,  30  feet  deep,  and  con- 
tains 48,009,000  gallons.  The  embankment  is  a  fairly  long  one 
for  the  size  of  the  reservoir.  The  water  is  drawn  off  at  two 
different  levels  through  a  circular  wet  well  built  of  brick  and 
discharges  into  the  next,  at  No.  2  reservoir.  There  is  a  bye- 
pass  pipe  from  No.  4  which  discharges  into  No.  2,  thus  allowing 
the  water  from  No.  4  to  be  used  without  passing  through  No,  3. 
A  similar  arrangement  carries  the  water  from  No.  3  past  No.  2. 
It  is  therefore  possible  to  nse  the  water  from  any  one  of  the  reser- 
voirs separately,  thus  providing  for  the  cleaning  or  repair  of  any 
of  the  reservoirs. 

No.  2  reservoir  is  situated  immediately  below  the  bank  of 
No.  3,  It  covers  an  area  of  6'606  acres,  and  is  707  feet  above 
ordnance  datum,  20  feet  deep,  and  contains  15,859,640  gallons. 
The  embankment  is  a  small  one.  This  reservoir  has  a  small 
intake  at  its  upper  end  which  helps  to  angment  the  supply, 
otherwise  it  is  principally  fed  from  Nos.  3  and  4  reservoirs.  The 
water  is  drawn  off  at  two  diiferent  levels  through  a  small 
circular  wet  well,  and  is  carried  down  in  a  16-inoh  iron  main  to 
the  settling  pond  lower  down.  There  is  also  a  16-inch  from 
No.  3  discharging  into  the  same  pond. 

The  settling  pond  is  a  small  reservoir  484  feet  above  ordnance 
datum  and  holding  3,213,000  gallons.  Its  principal  duty  is  to 
act  as  a  break  pressure  pond  before  the  water  reaches  the  filters ; 
it  has  rough  concrete  wails,  and  the  water  is  drawn  off  by  three 
valves  set  at  different  levels.  The  supply  pipes  coming  in  to 
this  pond  discharge  under  water  so  as  to  cause  as  little  d^tnrb- 
euce  as  possible.  A  small  bum  also  passes  the  side  of  the  pond, 
and  can  be  turned  into  it  when  the  water  in  the  stream  is  clear. 
When  it  has  been  disturbed  by  heavy  rains  it  is  sent  down  the 
bye-pass.  Two  15-inch  pipes  from  this  pond  supply  the  filters. 
There  is  also  a  bye-pass  pipe,  so  that  the  water  could  be  sent 
to  the  town  without  filtering,  if  necessary,  but  this  has  never 
been  done  since  the  filters  were  put  in. 

The  filters  are  four  in  numbw ;  their  level  is  455  feet  above 
ordnance  datum ;  they  are  76  feet  by  52  feet  by  6  feet  6  inches 
to  7  feet  deep,  built  of  concrete,  the  upper  or  exposed  portion 
of  the  walls  lined  with  white  glazed  brick.    The  water  ia  drained 
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off  through  centre  and  croas  channels  covered  with  pavement 
hsviug  open  joints ;  the  filtering  material  is  regulated  as  follows : 
1  foot  3  inches  of  2^-iQch  whin  metal,  9  inches  of  li^-inch 
whin  metal,  6  inches  of  ^-inch  gravel,  and  2  feet  of  Arran  sand. 
Two  Glenfield  sand  washers  are  provided,  and  lately  whea 
washing  the  sand  the  finer  material  is  talcen  off  the  top  of  each 
batch  in  the  sand  washers,  and  this  is  put  on  in  a  3-iiich  layer 
on  the  top  of  the  filters  to  prevent  the  discolouring  matter  from 
sinking  down  into  the  sand.  One  filter  has  been  so  treated, 
and  it  has  proved  a  decided  success.  It  has  to  be  cleaned  a 
little  oftener,  but  a  very  thin  skin  requires  to  be  taken  off. 
When  the  filters  have  run  a  certain  length  of-  time  it  is  easy  to 
distinguish  between  the  filter  with  fine  sand  and  those  without, 
a  much  thicker  coat  of  deposit  being  found  on  the  top  of  the 
filter  with  the  fine  sand  than  what  is  on  the  others,  thus  show- 
ing that  a  fair  portion  of  the  deposit  is  sinking  down  into  the 
coarser-graioed  sand,  and  causing  extra  cost  in  washing. 

The  water  from  the  filters  is  drawn  off  by  four  GleuGeld 
decanter  valves  and  the  water  taken  in  to  tvo  circular  storage 
tanks  100  feet  diameter  and  16  feet  deep,  the  two  of  them 
together  holding  about  one  day's  supply.  They  are  built  with 
concrete,  and  lined  with  white  enamelled  brick. 

The  pipes  from  the  storage  tanks  join  together  at  a  three- 
way  piece  which  is  connected  to  the  three  mains  supplying  the 
town,  viz.  an  8-inch,  12-inch,  and  15-inch.  Those  pipes  pass 
through  the  meter  house  separately,  the  8-inch  and  12-iuch 
having  the  older  type  of  Beaoon  meter,  and  the  15-inch  being 
provided  with  the  newer  type  of  meter,  having  the  Kelvin  dis- 
integrater,  this  being  a  great  improvement  on  the  older  type, 
the  dials  registering  the  quantities  and  thus  checking  the 
reading  of  the  diagrams. 

The  whole  of  the  water  district  is  supplied  by  the  above 
three  mains,  the  8-inch  is  reserved  for  the  Castle  and  upper 
part  of  the  town  and  is  an  entirely  separate  supply.  The  12- 
incb  comes  in  about  the  centre  of  the  town,  and  the  15-inch  at 
the  north  end;  they  are  then  joined  together.  The  pressure, 
especially  at  night,  is  very  heavy,  about  150  lbs.  in  the  lower 
districts,  but  to  obviate  unnecessary  waste  the  pressure  is 
reduced  wherever  possible  by  putting  in  reducing  valves.  This 
is  only  done  on  aide  districts,  as  the  direct  mains  have  to  be  left 
under  full  pressure  to  enable  (he  water  to  be  sent  to  the  out' 
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lying  districts,  tbe  pipes  supplying  those  districts  being  to  the 
small  side.  To  furtlieT  assist  in  the  prevention  or  detection  of 
waste,  the  town  is  divided  into  difitricts,  each  being  supplied  with 
a  Deaoon  meter,  so  that  whenever  the  meters  at  the  works  show 
an  increase  in  the  consumpt,  diagrams  are  put  on  the  town 
meters,  and  this  enables  the  inspector  to  locate  the  district 
where  the  increase  has  taken  place,  and  by  shutting  down  the 
streets  one  after  another  he  can  tell  in  which  street  the  waste 
is  going  on.  This  is  found  to  be  a  great  help  not  only  in  checking 
waste  but  in  checking  the  work  of  the  inspector. 

The  population  supplied  numbers  23,050,  and  the  daily 
consumpt  averages  for  the  last  year  1,489,483  gallons,  giving  a 
consumpt  of  53'10  gallons  per  head  over  all,  or  a  consnmpt  for 
domestic  use  of  38'59  gallons  per  head.  This  the  Author  considers 
not  bad  for  a  residential  population  like  Stirling,  but  it  should 
be  very  much  less  if  the  people  would  exercise  ordinary  care, 
As  a<proof  of  this  statement  the  Author  may  say  that  owing  to 
the  long  dry  summer  we  had  last  year  the  supply  was  restricted, 
and  the  people  were  asked  to  assist  by  paying  strict  attention 
to  see  that  no  preventable  waste  should  occur.  So  well  had  this 
request  been  attended  to  that  when  the  reservoirs  were  filling 
up,  and  an  unrestricted  supply  was  turned  on,  the  habits  of 
carefulness  engendered  during  the  scarcity  seemed  to  bear  good 
fruit,  as  in  the  first  few  months  the  consumpt  was  only  33'al 
per  head  for  domestic  use,  showing  how  much  of  the  waste  is 
attributable  to  the  carelessness  of  domestic  consumers. 

The  average  rainfall  at  the  reservoirs  during  the  last  thirty 
years  was  4463  inches,  the  average  for  the  three  driest  years 
being  34-77  inches,  and  the  heaviest  fall  being  63'25  inches. 

Sewers. — The  diameter  of  the  sewers  ranges  from  6  feet  to 
6  inches,  and  from  the  raised  ground  on  which  the  greater  por- 
tion of  the  town  is  built  they  have  a  good  fall  to  the  river, 
where  they  dischai^e  mostly  at  or  under  low  water.  A  few  of 
the  older  sewers,  where  they  run  along  the  base  of  the  rook,  are 
rather  deficient  in  fall,  probably  to  avoid  rock  cutting,  and  have 
to  receive  r^ular  attention.  Thus  the  present  generation  is 
paying  annually  for  the  saving  propensities  of  their  predecessors. 
The  ventilation  of  the  sewers  is  by  open  grids  through  dirt 
boxes  connected  to  the  manholes,  which  ore  placed  at  or  near 
the  centres  of  the  streets,  and  although  perhaps  not  exactly  an 
ideal  system  of  ventilation,  still  appears  to  give  very  good 
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results,  as  in  no  case  hare  oqr  sewers  been  found  heavily 
oharged  with  sewer  gas,  the  workmen  being  able  at  all  times  to 
go  into  them  withont  any  ill  effects.  All  house  and  other 
drains  are  trapped  off  before  entering  the  sewers. 

Streets. — The  total  length  of  streets  and  roads  within  the 
burgh  is  21-018  miles,  of  which  2'829  miles  ate  oansewayed 
and  17'057  miles  are  macadamised.  These  comprise  turnpike 
roads,  statute  labour  roads,  and  roads  taken  over  by  the  Town 
Council;  there  are  also  1132  miles  of  private  roads  not  yet 
taken  over.  The  principal  streets  are  bottomed  with  concrete, 
and  paved  with  granite  or  whin  blocks  gronted  with  pitch,  the 
remainder  and  lighter  trafficked  streets  being  paved  with  whin 
rubble.  The  macadamised  roads  are  of  the  usual  type  of  water- 
bound  road,  but  recently  the  Town  Oooncil  have  become  alivo 
to  the  fact  that  a  better  system  of  surfacing  has  become  neces- 
sary, and  they  have  sanctioned  a  limited  length  of  roadway 
being  treated  with  improved  surfacing  each  year.  The  Council 
have  also  been  successful  in  obtaining  a  grant  &om  the  Boad 
Board  for  improved  surfacing  on  the  main  north  road,  which 
runs  through  the  centre  of  the  burgh.  The  giant  is  only  for  tar- 
treated  roads,  the  Board  refusing  to  give  any  grant  for  rocmao,  but 
as  the  Author  was  of  opinion  from  actual  experience  that  tar 
would  not  stand  on  a  part  of  this  roadway,  which  is  between 
high  banks  and  heavily  shaded  with  trees,  the  Town  Council 
have  agreed  to  lay  this  portion  with  rocmac  without  any  assist- 
ance from  the  grant,  the  metal  to  be  used  on  the  improved 
surfacing  to  be  from  selected  quarries,  the  local  metal  not  being 
of  the  hardest  nature.  The  metal,  blocks,  kerbs,  etc.,  presently 
in  use  are  quarried  in  the  Town  Council  quarry,  where  stones 
are  dried  and  tarred  in  a  tarring  machine ;  but  as  Mr.  Cox,  the 
district  road  surveyor,  is  to  give  a  detailed  description  of  tarred 
and  rocmac  roads  the  Author  need  not  go  further  into  this 
matter. 

Oleansing  and  Ee/uae  Disposal. — The  system  of  refuse 
removal  within  the  buigh  is  by  daily  collection^  the  carts  start- 
ing at  7  o'clock  and  finishing  about  11.30.  As  the  whole  town 
is  on  the  water-carriage  system  the  refuse  is  of  a  light  and 
comparatively  inoffensive  chra^cter,  and  might  be  even  more  so 
if  the  householders  would  recognise  how  much  of  it  could  be 
burned  in  their  Idtchen  fires  at  a  reduction  in  their  coal  bill. 
The  refuse  up  to  the  present  has  been  disposed  of  by  tipping  on 
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land  belonging  to  one  of  the  Trusts  nuder  the  Town  Council, 
lowlying  ground  being  raised  to  a  higher  level,  and  the  whole 
surfaced  over  with  from  18  inches  to  2  feet  of  soil  and  then 
sown  in  giasa.  It  has  been  found  that  ground  treated  in  this 
manner  gives  a  good  crop  of  grass,  but  should  there  occur  a  dry 
summer  in  the  first  two  or  three  years  after  the  surface  has 
been  sown  down,  the  grass  is  apt  to  be  burned  up  owing  to  the 
heat  from  the  partially  decayed  refuse  nudemeatb.  There  is 
also  the  danger  to  health  from  vermin,  and  the  nuisance  in< 
separable  from  such  a  tip  from  loose  paper  put  out  by  the 
householders  blowing  over  the  adjoining  fields.  This  latter 
nuisance  might  be  altogether  stopped  if  householders  would 
bum  their  papers.  The  paper  from  all  shops,  warehouses,  etc., 
is  collected  in  bags  by  the  cleansing  department  and  sold  to  the 
paper  mills,  a  small  profit  being  derived  from  this  source.  The 
Town  Council  have  had  under  consideration  for  some  time 
the  advisability  of  erecting  a  destructor,  but  the  difficulty  of 
finding  a  site  where  the  steam  could  be  properly  utilised,  and 
at  the  same  time  be  free  from  objection  by  the  surrounding 
householders,  baa  so  far  been  against  it,  they  seemingly  being 
under  the  impression  that  such  a  work  would  be  a  nuisance  in 
the  neighbourhood.  This  is  a  difficulty  of  course  inseparable 
from  such  a  town  as  Stirling,  but  will  no  doubt  be  got  over  as 
it  has  in  other  places,  and  the  people  will  find  that  they  have 
been  needlessly  alarmed. 

Public  BuUdings. — The  Public  Hall  was  erected  and  is  con- 
trolled by  a  company  of  local  gentlemen.  This  is  a  very  fine 
building,  and  acts  as  a  town  hall,  being  let  for  all  public 
purposes.  The  Smith  Institute,  which  houses  the  picture 
gallery  and  museum,  waa  a  gift  to  the  town  by  Mr.  Thomas 
Stuart  Smith,  a  local  gentleman,  and  is  now  under  die  care 
of  a  board  of  trustees.  The  Free  Library  was  a  gift  to  the  town 
from  Mr.  Andrew  Carnegie,  and  is  a  fine  building  which  is 
greatly  taken  advantage  of  by  the  town's  peopla 

The  police  buildings  and  court  room  are  in  an  old  part  of  the 
town  near  the  Castle  where  at  one  time  all  the  public  life  of 
Stirling  congregated,  and  at  that  time  the  Town  Council  were 
located  in  the  same  buildings.  With  the  changes  of  time  the 
business  population  removed  to  the  lower  part  of  the  town,  the 
Town  Council  finding  accommodation  in  the  buildings  in  King 
Street,  where  they  and  the  officials  are  very  indifferently  housed, 
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the  work  of  tlie  bui^h  being  very  mach  hampered  for  want  of 
BuflRcient  space.  The  Town  Council  some  years  ago  became 
alive  to  the  difficulty  of  carrying  on  the  work  of  the  town  in 
the  presents  bnildiugs,  and  they  inaugurated  a  scheme  for  new 
municipal  buildings,  first  putting  paat  the  ec[uivalent  grant  to 
form  a  sum  for  this  purpose.  They  then  gave  a  premium  for 
competitive  designs,  and  although  a  very  fine  design  was 
selected  by  the  assessor,  they  unfortunately  agreed  to  have  a 
plebiscite,  with  the  usual  result,  viz.  a  small  vote  and  the  decision 
cast  against  expenditure. 

Public  Parks. — Stirling  is  possessed  of  a  fine  park  and  other 
ground  open  to  the  public. 

The  King's  Park,  156  acres  in  extent,  ia  beautifully  situated 
on  the  south-west  of  the  town  and  from  the  higher  parts  a  view 
can  be  obtained  second  to  none  in  Scotland,  or  indeed  anywhere 
else.  This  park  is  Crown  land  and  is  part  of  the  ancient  Royal 
Park  of  the  Soottieh  kings.  It  is  free  to  the  pubUc,  and  the 
Council  exercise  a  general  supervision  over  it ;  part  is  laid  off 
for  football  in  the  winter  and  cricket  in  the  summer.  There  is 
also  a  very  fine  nine-hole  golf  course,  which  is  presently  being 
converted  into  one  of  eighteen  holes.  The  course  is  kept  up  by 
the  Stirling  Golf  Club,  but  any  one  is  allowed  to  play  at  a 
very  small  chai^.  The  Gowan  Hills  are  another  very  fine 
breathii^  space  and  recreation  ground  situated  at  the  north- 
east end  of  the  town  amounting  to  34  acres  in  extent.  In 
addition  there  is  a  fine  walk  called  the  Back  Walk,  which  is 
beautifully  shaded  with  trees  for  about  the  half  of  its  length. 
It  then  rises  fairly  high  as  it  passes  round  behind  the  Castle, 
and  is  a  favourite  walk  with  the  inhabitants. 

In/ectimis  Diseases  Hospitals. — The  general  hospital  was 
erected  in  the  year  1904,  at  a  cost  of  14,000^.,  and  comprises 
two  hospital  blocks,  an  observation  block,  an  administration 
block,  and  a  disinfecting  and  laundry  block.  It  is  a  fine  build- 
ing by  a  local  architect,  fitted  with  all  modem  appliances  con- 
sidered necessary  iu  snoh  an  institution.  The  sewage  is  treated 
by  the  septic  system  before  passing  into  the  river.  After  the 
above  hospital  was  finished  the  Board  of  Management  were  re- 
quested by  the  Local  Government  Board  to  erect  a  small>poz  hos- 
pital, for  wbioh  the  Author  was  instructed  to  prepare  plans.  Those 
buildings  were  erected  on  a  separate  site  about  2  miles  from  the 
town  and  are  of  a  very  unpretentious  character,  having  ahospital 
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block  of  two  wards  with  four  beds  in  e&oh,  an  administration 
block  with  accommodation  for  three  nurses,  and  an  office  block 
with  lanndiy,  washhonse,  mortuary,  etc.  The  building  ia  erected 
with  11-inoh  brick,  hollow  walls  barled  on  the  outside;  the 
whole  cost,  including  laying  out  the  grounds,  a  doable  iron  fence 
round  same,  water  supply,  and  a  small  septic  airangement  for 
treating  the  sewage,  only  amounted  to  1200^,  The  hospitals 
were  erected  and  are  now  maintained  by  the  Combination  Board 
for  the  use  of  the  burghs  of  Bridge  of  Allan,  Dunblane,  Callander, 
Doune,  and  Stirling-  The  county  authorities  are  eo  satisfied 
with  the  position  and  arrangement  of  the  small-pox  hospital 
that  they  are  presently  negotiating  with  the  Board  for  an  exten- 
sion of  that  hospital  for  the  use  of  a  certain  portion  of  the 
county  area  about  equal  in  population  and  valuation  to  the 
combined  burghs. 

Cemeteries. — ^The  Stirling  cemetery  is  situated  on  high  ground 
just  below  the  Castle.  This  is  a  very  old  burial-place,  being  the 
churchyard  of  the  parish,  and  contains  many  interesting  stones. 
This  cemetery  has  had  two  additions  at  diiferent  times,  which 
althoogh  now  all  in  the  same  enclosure  have  difTerent  names, 
viz.  Msr  Place  and  the  Valley  cemeteries.  The  above  cemeteries 
having  become  valuable  owing  to  the  number  of  persons  even 
from  outside  the  burgh  desiring  lairs,  the  Town  Coancil  were 
under  the  necessity  of  providing  another  cemetery  to  aupply 
cheaper  lairs  for  the  poorer  classes.  They  fixed  on  a  piece  of 
the  Gowan  Hills  about  the  same  level  as  the  other  cemeteries 
and  to  the  north  of  the  Castle.  This  place  being  wholly  of  a 
rocky  formation  was  rather  an  expensive  piece  of  work  to 
start  to  ;  however,  the  Coancil  purchased  the  ground  from  the 
Government,  a  plan  was  prepared  by  a  local  engineer,  and  the 
work  was  started  by  the  town's  workmen.  The  rook  was  used 
for  road  metal,  and  the  work  was  only  carried  on  as  metal  was 
required.  This  was  found  to  be  a  very  expensive  method  of 
carrying  out  the  work,  and  when  the  Author  came  to  Stirling 
it  was  one  of  the  problems  which  he  was  expected  to  solve. 
Before  long,  on  going  into  the  matter  the  Author  found  that 
the  expense  of  makiug  the  lairs  was  far  above  the  sums  at  which 
they  were  being  sold,  but  as  the  Coancil  wished  the  cemetery  for 
the  poorer  classes  there  was  no  use  su^esting  the  raisii^  of  the 
price  of  the  lairs,  so  after  consideration,  a  new  plan  was  produced 
with  an  estimated  cost,  of  which  the  Council  approved,  and  gave 
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their  sanction  for  the  work  being  proceeded  with  at  once.  The 
actnal  cost  came  out  helow  the  estimate  and  the  Council  were 
enabled  to  sell  cheap  lairs  vithout  any  financial  loss,  the  price 
of  the  lairs  in  this  cemetery  ranging  from  SOs.  to  6/. 

Oas  Works. — The  gas  works  belong  to  a  company  incor- 
porated ander  a  private  Act.  Hie  works  have  he^  in  recent 
years  almost  wholly  rebuilt  and  considerably  extended.  This 
has  been  done  mostly  out  of  revenue,  and  at  the  present  time 
the  company  has  a  capital  of  70,000i.  They  pay  ten  per  cent, 
on  the  original  shares,  and  five  per  cent,  on  the  shares  issued 
since  1898.  Twenty  candle-power  gas  la  28.  M.  per  1000  cnbic 
feet. 

Ekctiidty  Stations. — In  the  year  1895  the  Town  Council 
procured  a  provisional  order  for  supplying  electricity  within  the 
burgh,  and  in  the  year  1899  the  works  were  erected  at  a  cost  of 
25,000/.,  including  plant,  cables,  etc.  Since  that  date  addition^ 
plant  has  been  put  iu  at  a  cost  of  17,000/.  The  undertaking 
had  its  difficulties  like  many  others,  and  for  some  years  required 
to  be  assisted  from  the  rates,  but  it  is  now  in  a  more  prosperous 
condition,  able  to  pay  its  way  and  put  a  few  hundreds  to  reserve 
fund.  In  addition  to  this  the  rate  to  consumers  was  reduced 
last  year ;  formerly,  current  was  sold  on  the  maximam  demand 
system,  but  it  is  now  sold  at  a  flat  rate  of  4d.  per  unit  for  light- 
ing and  4d.  to  Id.  per  unit  for  power,  the  output  per  annum 
being  397,924  units  for  all  purposes. 

SlaitghterhovM. — Previous  to  the  erection  of  the  present 
building  the  old  slaughterhouse  was  the  property  of  the 
Common  Good,  the  killing  being  done  in  private  booths,  the 
larger  butchers  being  allotted  one  each,  and  the  smaller  butchers 
sharing  the  use  of  oue  or  more  booths  between  them.  The 
ancient  Incorporation  of  Butchers  had  certain  privileges  where- 
by their  members  only  paid  half  dues,  but  when  the  new 
building  was  projected  it  was  recognised  that  such  privil^es 
could  not  be  continued,  so  an  arrangement  was  come  to  whereby 
the  Common  Good  paid  the  Incorporation  a  lump  sum  in  lieu  of 
all  privileges,  and  the  Incorporation  agreed  that  their  members 
would  pay  the  same  rate  as  the  other  butchers.  After  this 
difficulty  was  cleared  up,  the  Author  was  instructed  to  prepare  a 
plan  of  a  slaughterhouse  to  be  built  on  a  different  site  belonging 
to  one  of  the  trusts  under  the  Town  Council,  this  plan  to, be  on 
the  open  hall  principla    The  buildings,  which  were  erected  in 
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1909,  comprise  three  separate  structures  built  of  pressed  facing 
brick  witb  red  stone  dressings,  tbe  iusides  of  the  slaughtering 
and  dressing  premises  being  faced  with  white  enamelled  brick. 
The  cattle-  and  sheep-pens  are  faced  with  brown  enamelled 
brick.  The  building  at  the  entrance  contains  the  Superinten- 
dent's office  and  Inspector's  room,  with  lavatory  accommodation 
and  store  on  the  ground  floor,  with  the  Superintendent's  house 
above.  The  main  building  contains  the  cattle-pens,  slaughter- 
hall,  cooking-room,  diseased-meat  chamber,  pig-pens,  pig- 
killing  booth,  and  furnace-room.  The  cattle-pens  are  fitted  ap 
with  white  enamelled  water-troughs  and  iron  hay-racks  above. 
The  animals  are  all  tied  up,  the  stalls  having  open  divisions 
formed  of  malleable  tubes  between  every  two,  each  set  of  stalls 
communicates  with  a  passage  which  is  separate  from  the  stalls 
by  a  partition  formed  of  malleable  iron  tubes,  access  being  had 
through  doors  of  the  same  construction.  From  this  passage 
access  is  had  to  any  of  the  killing-ahambeni  through  sliding- 
doors.  The  cattle-stalls  and  killing-chambera  are  so  situated 
that  the  animals  are  roped  in  their  stalls  and  led  direct  into  the 
killing-chambers.  The  slaughter  hall  is  divided  into  three 
chambers  with  open  partitions  formed  of  malleable  iron  tubing, 
so  that  the  Superintendent  can  see  all  that  is  going  on.  Each 
chamber  is  fitted  with  two  killing-places  and  two  wall  hoists. 
The  carcases,  when  dressed,  are  lifted  by  the  wall  hoists  and 
transferred  to  the  trolleys  on  the  runways ;  they  are  then  run 
right  through  into  the  cooling-room  without  further  handling. 
The  trolleys,  when  first  fitted  up,  were  single,  but  it  was  found 
that,  when  loaded  with  a  whole  carcase,  they  did  not  run 
easily,  and  it  was  difficult  to  get  them  to  pass  the  switches,  so 
we  traced  two  single  trolleys  together,  and  they  ran  so  well  that 
the  Author  believes  the  makers  have  adopted  this  improvement. 
Each  of  the  killing-chambers  is  supplied  with  hot  and  cold 
water,  the  hot  pipes  being  on  the  flow-and-retum  principle. 

The  cooling-chamber  is  placed  at  the  end  of  the  slaughter 
hall,  and  is  cut  off  by  a  double  door  high  enough  to  allow  the 
carcases  to  be  run  through  on  the  runways.  There  is  also  a 
weighing  machine  fitted  up  in  this  chamber,  so  that  the  car- 
cases can  be  weighed  while  on  the  trolleys. 

The  diseased  meat  chamber  is  in  this  range  of  buildings,  but 
is  only  entered  from  the  outside.  It  is  fitted  np  with  a  steam 
digester  for  destroying  the  diseased  carcases.     This  is  4  very 
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necessary,  Eud,  as  it  has  proved,  also  a  very  valuable  fitting, 
being  almost  constantly  in  use.  When  not  destroying 
diseased  meat,  it  is  used  for  extracting  tallow,  which  goes  to 
help  the  revenue  of  the  slaughterhouse.  In  this  chamber  is 
also  placed  a  calorifier  for  supplying  hot  water  to  the  various 
parts  of  the  bnilding. 

The  pig-pens  are  situated  next  to  the  pig-killing  booth,  the 
pens  being  enclosed  with  iron  railings  and  supplied  with  feed- 
ing troughs.  The  pig-Hlling  booth  is  fitted  with  a  jib  crane 
for  lifting  the  carcases  into  the  plotting  tub ;  it  then  transfers 
them  to  the  trolleys,  which  run  to  any  part  of  the  room  for  hang- 
ing up.  There  is  also  a  trolley  with  pulley  blocks  for  transferring 
to  the  hanging  hooks  and  ^o  for  loading  on  to  the  butchers' 
carts.  The  furnace-room  is  the  only  other  part  of  this  block, 
and  it  is  fitted  with  a  small  Cornish  boiler  for  supplying  steam 
for  all  purposes.  The  other  block  of  buildings,  including  sheep- 
pens,  killing-room,  cooling-room,  tripery,  and  hide-room. 

The  sheep-pena  are  fitted  up  with  malleable  iron  railings, 
white  enamelled  water-tronghs,  and  malleable  iron  hay- 
racks. 

The  sheep-killing  room  is  placed  next  to  the  pens,  and  is 
fitted  with  the  necessary  dressing  hooks,  small  pulley,  blocks, 
etc.  The  cooling-room  is  next  to  the  killing-room,  the  carcases 
being  hung  on  flat  bars  fixed  to  malleable  iron  standards.  The 
tripery  is  fitted  up  with  white  enamelled  fireclay  tubs,  supplied 
with  hot  and  cold  water.  There  is  also  a  steam-box  for  plotting 
feet,  in  addition  a  small  portion  is  partitioned  off  for  gut-cleaning 
purposes.  The  hide  and  tallow  store  is  merely  fitted  with  shelves 
divided  to  suit  the  different  butchers.  The  whole  cost  of  the 
buildings,  including  boundary  walla,  paved  courts,  water  supply, 
drainage,  etc,  amounted  to  6000Z. 

By-laws  were  drawn  out  by  the  Council  and  approved  by 
the  Local  Government  Board.  A  table  of  rates  was  fixed,  which 
evidently  was  c[uitQ  satisfactory  to  the  butchers,  as  no  grumbling 
has  taken  place,  althoi^h  they  are  roughly  double  what  they 
used  to  be,  the  butchers  evidently  considering  that  the  improved 
accommodation  and  better  facilities  for  carrying  out  theii  work 
are  well  worth  the  extra  chai^  If  all  the  butchers  had 
loyally  supported  the  scheme,  the  new  place  would  have  been 
self-supporting  instead  of  having  an  annual  loss  of  about  250/., 
this  loss  being  caaaed  by  three  of  the  lai^eat  batchers  killing 
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in  private  slaughterhouses  outside  the  burgh,  which  have  been 
licensed  by  oubeide  authorities. 

A  properly  qualified  Inspector  of  Meat  has  been  appointed 
for  the  new  slaughterhouse,  and  the  amount  of  meat  oondenmed 
during  last  year  amounted  to  nine  tons.  This,  without  any 
legal  proceedings,  goes  a  long  way  to  prove  the  need  for  a  proper 
supervision  of  the  public  meat  supply,  and  to  show  the  necessity 
for  some  alteration  in  the  laws  which  govern  the  erection  and 
licensing  of  private  slaughterhouses,  and  the  inspection  of  all 
meat  to  be  used  for  human  food. 

Mospital  Trusts  -ander  ika  Town  Council. — There  are  two 
hospitals  and  an  Educational  Trust  under,  or  partly  under,  the 
Council,  and  they  own  a  very  large  portion  of  the  land  available 
for  feuing  in  and  around  Stirling.  A  good  portion  of  this  land 
baa  been  or  is  being  feued  at  present,  the  remainder  being  let 
as  agricultural  ground.  We  have  no  less  than  ten  farms,  three 
orchards,  one  nursery,  and  fifteen  parks  let  for  grazing.  This 
of  course  entails  a  large  amount  of  work  on  my  department  in 
carrying  out  repairs  and  improvements  on  the  above  properties. 
In  addition  to  this  there  is  the  preparing  of  all  feuing  plans, 
and  providing  the  plans  for  the  feu  titles.  Although  this  does 
entail  a  lot  of  work  which  does  not  usually  fall  to  the  lot  of  a 
burgh  surveyor,  still,  the  Author  thinks  it  is  a  position  which 
many  Councils  would  be  happy  to  find  themselves  in,  aa  It  gives 
them  great  power  over  the  class  of  buildings  to  be  erected  in 
any  district.  Becent  legislation  has  proceeded  on  the  lines  of 
compelling  owners  of  land  to  feu,  and  placing  a  tax  on  the 
increased  value  of  the  land,  evidently  proceeding  on  the  as- 
sumption that  there  are  large  profits  derived  from  feuing,  and 
also  that  the  ground  would  be  more  readily  taken  up  if  it 
were  not  for  the  heavy  feu  duties  charged.  This  has  not  been 
the  experience  in  Stirling,  The  highest  priced  land  wo  have, 
and  unfortunately  we  have  only  a  small  portion  of  this  left, 
is  in  what  we  call  the  Terrace  district.  It  is  now  feued  at 
about  25L  per  acre,  but  a  very  much  less  sum  was  got  for  most 
of  the  ground.  This  may  seem  a  large  sum,  but  when  we  con- 
sider the  loss  there  is  to  the  Superior  for  roadways  and  orna- 
mental ground  for  .which  no  fen  duty  is  charged,  also  the  loss 
of  grazing  value  from  the  ground  being  broken  up  during  the 
slow  process  of  fening,  and  the  money  that  has  to  be  expended 
in  laying  oat  roads,  which  is  not  recovered  in  many  cases  for 


.y  Google 


STIBLQia  AND  ITS  HUNICIFA.L  WORKS.  303 

a  num1>er  of  years,  not  to  speak  of  the  yearly  upkeep  of  the 
ornamental  grounda,  it  does  not  work  out  to  be  such  a  money- 
making  business  as  one  would  he  led  to  believe.  Wo  have 
other  ground  for  small  self-contained  houses,  or  two-atorey 
tenements  of  a  good  class  let  at  12/.  per  acre ;  this  ground  is 
fairly  well  taken  advantage  of.  Again,  we  have  ground  in 
anotJier  district,  which  we  let  at  10/.  per  acre  for  workmen's 
dwellings.  We  have  tried  to  favour  the  building  of  work- 
men's cottages,  but  so  far  these  have  not  been  taken  up.  Since 
we  get  &om  H.  to  5/.  per  acre  for  grazing,  it  may  be  seen  that, 
when  you  deduct  the  loss  of  area  for  roads  and  open  spaces,  and 
the  cost  of  laying  out  roads,  etc.,  then  the  profits  cannot  be  so 
great  after  all. 

The  foregoing  statement  shows  that  the  greater  portion  of 
-  the  feuing  ground  in  and  around  Stirling  is  owned  by  one  or 
other  of  the  Trusts  under  the  Town  Council.  That  being  so, 
we  are  in  the  position  to  some  extent  at  least  of  directing  the 
lines  on  which  our  town  shall  develop,  and  have  not  the  same 
clamant  need,  as  many  other  burghs,  for  putting  the  Town 
Planning  Act  into  force. 

We  have  a  very  good  example  of  what  is  called  modem 
town  planning  in  our  Terrace  district.  In  two  of  the  roads 
there  is  the  centre  road  for  heavy  traffic,  and  the  two  side  roads 
for  l^ht  traffic,  with  a  grass  bank  between.  Then  there  is  the 
ocoasional  small  open-space,  or  ornamental  plot,  all  the  roads 
being  planted  with  trees.  This  design  has  been  carried  out  in 
a  quite  inexpensive  manner  and  has  rather  a  pleasing  effect, 
The  district  is  feued  wholly  for  viUas  of  a  fairly  good  class. 
You  can  therefore  conceive  that  the  inhabitants  will  have  some 
regard  for  the  manner  in  which  the  grass  plots  and  trees  at  the 
roadsides  are  kept,  but  in  spite  of  that  there  are  difficulties  with 
messc^e  boys,  who  will  form  paths  on  the  grass  and  also  damage 
the  trees. 

So  one  can  appreciate  the  extra  difficulties  that  will  have  to 
be  encountered  when  we  have  grass  plots  and  trees  in  workiDg 
class  districts.  The  Author  may  say  that  the  eare  of  the  trees 
and  grass  devolves  on  the  hospitals,  which  own  the  superiority  of 
the  ground,  at  least  that  is  what  it  comes  to  if  you  want  the  place 
to  retain  its  good  appearance. 

In  some  of  the  recent  proposals  for  town  planning,  money  ia 
to  be  saved  by  patting  iu  back  service  roads  of  small  width  and 
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light  construction.  Well,  we  have  a  somewhat  similar  arrange- 
ment in  the  district  above  quoted,  only  we  call  them  Meuse 
Lanes,  and  our  experience  haa  been  such  that  we  stopped  this 
arrangemeot  in  all  our  newer  plans,  as  it  haa  been  found  that 
the  people  use  those  lanes  for  depositing  their  garden  refuse, 
and  difficultly  have  been  experienced  in  getting  them  kept 
even  in  a  half  respectable  manner. 

The  description  which  the  Author  has  tried  to  give  of  the 
municipal  works  of  Stirling  may,  he  trusts,  be  of  some  little 
interest  to  the  Members  of  the  Institution. 


DISCUSSION. 

Mb.  W.  Wbavke  i  I  b^  to  move  a  vote  of  thanks  to  the 
Author  for  submitting  the  paper  to  the  meeting.  The  figures 
and  description  of  the  borough  are  most  interesting. 

Mr.  Holmes  :  I  have  much  pleasure  in  seconding  the  vote 
of  thanks  to  Mr.  Gondie  for  the  very  interesting  and  valuable 
paper  he  haa  given  us  to-day.  There  are  one  or  two  points  I 
would  like  to  refer  to.  The  first  la  the  matter  of  cleansing  and 
refuse  disposal.  Some  years  ago  I  read  a  paper  in  Perth 
before  the  Scottish  Association,  which  is  now  mei^ed  in  this 
Institution,  dealing  with  the  subjeoi  of  destructors.  At  that 
meeting  I  mentioned  very  specially  a  point  Mr.  Oondie  has  en- 
deavoured to  enlighten  the  public  upon,  and  I  am  really  surprised 
in  these  progressive  days  we  cannot  get  people  to  do  a  little  for 
themselves  in  the  way  of  refuse  disposal  when  it  is  known  that 
by  so  doing  it  will  be  of  advantage  to  themselves.  Mr,  Goudie 
says,  "  as  the  whole  town  ia  on  the  water-carriage  system  the 
refuse  is  of  a  light  and  comparatively  inoffensive  character,  and 
might  be  even  more  so  if  the  householders  would  recognise  how 
much  of  it  could  be  burned  on  their  kitchen  firee  at  a  reduction 
on  their  coal  bill."  It  is  amazing  to  find  the  amount  of  garbage 
■which  is  sent  to  destructors,  also  to  tips  in  places  whet«  there 
are  no  destructors.  Where  there  are  no  destaructors  the  objection 
is  greatest,  because  the  tendency  is  to  breed  vermin  and  bring 
rats  all  over  the  place.  In  this  very  town  a  matter  of  fifteen 
years  ago  the  site  of  these  tips  was  a  perfect  nest  for  rats.  In 
these  days  when  we  are  waging  war  E^ainst  rats  and  other  vermin, 
it  is  of  importance  for  residents  to  destroy  tliia  garbage  in  their 
fires,  and  not  send  it  away  to  breed  vermin.    I  hope  Mr.  Goudie 
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and  other  surveyors  will  continue  pieaching  that  principle,  and 
that  in  time  we  shall  get  people  to  listen  to  and  act  upon  it. 
There  is  one  other  point,  Mr.  Groudie  refers  to  the  parks  of  Stir- 
ling. There  are  very  few  places  which  have  been  so  fortunate  as 
Stirling  in  the  matter  of  parks.  There  is  iu  this  town  one  of 
the  most  beautiful  parks  to  be  found  anywhere — the  Kengo  Park. 
At  present  land  is  very  cheap  in  Stirling,  and  what  I  have  often 
thought  is  that  at  Shiphaugh  the  corporation  of  Stirling  might 
think  of  the  advisability  of  acquiring  a  few  acres  of  land  on  the 
side  of  the  Forth.  It  would  be  a  most  desirable  site  for  a  park 
from  where  one  of  the  most  beautiful  views  in  Stirling  would  be 
obtained  by  looking  across  the  river  to  the  Wallace  Mouoment. 
It  would  iilso  make  a  mc«t  desirable  and  safe  playground  for 
children,  and  I  think  the  Council  would  be  well  advised  if  they 
considered  the  desirability  of  acquiring  laud  for  this  purpose. 

Mb.  J.  Lee  :  Mr.  Goudie  says  the  depth  of  sand  on  the  water 
filters  is  1  foot  9  inches,  and  he  seems  to  find  a  great  advantage 
in  putting  3  inches  of  fine  material  on  the  top  of  the  sand.  I 
think  that  is  a  very  excellent  plan  indeed,  but  in  the  course  of 
scraping,  with  only  3  inches  of  fine  sand,  will  you  not  get  down 
very  quickly  again  to  your  rough  sand.  One  might  very  well 
work  the  filters  until  there  was  less  than  1  foot  9  inches  on  the 
top  of  the  metal.  In  that  way  it  means  renewing  your  filter 
oftener  than  you  would  do  otherwise.  There  is  another  matter 
with  reference  to  the  cleansing  and  disposal  of  refuse.  The  Town 
CouncU  have  evidently  some  difhculty  in  finding  a  site  for  a 
refuse  destructor  from  the  fear  that  it  will  be  a  nuisance  to  the 
neighbourhood.  We  have  a  destructor  in  the  centre  of  the  town 
in  Paisley,  and  have  had  no  complaint. 

Mr.  G.  Bbowk:  Do  the  council  own  their  horses  or  hire 
them  ?  I  would  like  to  know  whether  Mr.  Goudie  considers  the 
best  and  cheapest  method  is  to  purchase  or  to  hire  horses  for  the 
cleansing  department. 

Mb.  p.  C.  Suite  :  I  should  like  to  ask  Mr.  Goudie  what  is  the 
cost  of  Ms  road  metal )  Some  of  us  have  quarries  three  or  four 
miles  away  from  our  burghs,  and  if  Mr.  Goudie  would  give  us  his 
figures,  it  would  enable  us  to  approximate  the  costwhen  thequarry 
is  in  the  burgh.  As  to  the  disposal  of  house  refuse,  other  councils 
aie  in  the  same  position  as  to  the  advisability  of  erecting  a  refuse 
destructor.  People  will  get  the  idea  into  their  heads  that  a  de- 
structor is  going  to  bring  a  nuisasce.  Over  and  over  again  we  have 
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been  assnred  by  representatives  of  fiimB  who  moke  deBtmcfora, 
and  by  surreyors  who  bave  destructors,  that  they  can  be  -worked 
-withont  noisanoe.  Aa  to  Uie  putting  of  garbfige  into  asbbins 
my  Conncil  some  time  ago  issued  a  representation  to  residenta, 
asking  them  to  assist  by  boming  their  paper  and  garbage  in  their 
own  fire  grates,  and  it  has  had  a  remarkable  effect.  I£  we  coold 
get  the  people  to  bum  the  garbage  in  their  own  homes,  it  would 
go  far  to  solve  the  question  of  refuse  destruction. 

Mr.  Fobbes  :  I  should  like  to  ask  if  there  is  any  explana- 
tion of  the  apparent  anomaly  of  the  refusal  of  the  Boad  Board 
to  give  Stirling  a  grant  for  rocmac  while  they  gave  Mr.  Cox  a 
grant  for  laying  three  miles  of  road  with  rocmao  just  outside 
Stirling. 

Mb.  J.  S.  Bbodie  :  At  some  personal  sacrifice  I  rose  pretty 
early  this  n^oming  to  look  round  the  burgh  of  Stirling,  and  I 
must  say  that  a  more  beautifully  situated  town  I  have  rarely 
seen.  It  is  also  weU  cared  for,  the  streets  kept  clean  and 
sweet,  and  I  congratulate  Mr.  Goudie  and  the  Council  upon 
the  very  excellent  way  in  which  they  look  after  their  sanitary 
duties.  With  regard  to  the  paved  parts  of  the  burgh,  I  notice 
that  Mr.  Goudie  ventures  to  put  setts  upon  gradients  which 
I  should  hesitate  to  use  setts  upon.  I  should  like  to  ask  if 
there  is  any  difficulty  with  the  vebicnlar  traffic  in  those  sett- 
paved  streets.  I  notice  he  has  also  some  eighteen  miles  of 
macadamised  streets,  and  I  should  like  to  ask  whether  he  has 
used  tar  or  bituminous  asphalte  in  those  streets,  or  wbetber  he 
has  done  any  tar  spraying.  We  are  very  keen  in  the  sister 
country  on  tar.  But  some  of  us  are  not  altogether  satisfied  with 
our  efforts,  and  would  like  to  know  whether  it  has  shown  any 
defects  here.  I  have  had  charge  of  a  refuse  destructor  for  a  good 
mauyyearsnow.  I  mustadmitonecan  scarcely  say  that  adestructor 
is  "  a  thing  of  beauty  and  a  joy  " ;  it  is  at  best  an  attempt  at  the 
solution  of  a  very  difficult  problem — the  successful  conversion  by 
burning  of  house  and  other  refuse  appertaining  to  a  municipalilry 
at  the  least  possible  cost,  and  with  the  least  possible  nuisance  to 
its  neighbours.  It  is  pffifectly  true  there  are  destnictors  and 
destructors.  Where  you  handle  your  refuse  with  the  minimum 
of  labour,  end  where  you  do  not  store  your  refuse  preparatory 
to  burning  it,  then  I  think  you  can  conduct  your  destructor 
without  beii^  a  nuisance  t«  the  immediate  surroundings.  But 
there  are  so  many  destructors  where  there  is  a  huge  pile  of  refost 
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damped  down  preparatoiy  to  being  cremated,  and  there  comes 
in  the  nuisance.  Vety  often  the  nuisance  ia  felt  from  the  un- 
cremated  BtufT  rather  than  horn  the  fames  from  the  destractor 
itaelf.  I  will  give  the  meeting  a  hint  on  this  matter,  and  to  be 
careful  to  on  no  account  allow  refuse  to  be  dumped  at  the 
destructor  works.  Instead  of  spendii:^  money  in  storage  bins 
for  storing  up  refuse  so  as  to  bum  it  at  a  uniform  rate,  we  have 
spent  our  money  is  providing  about  three  times  the  number  of 
collecting  vans  we  would  ordinarily  use,  so  that  after  the  refuse 
is  put  in  the  covered  vans  it  is  no  more  seen  nor  handled  until 
it  is  dumped  straight  into  the  deatructor  itself.  If  yon  never 
allow  the  refuse  to  be  exposed  at  all  after  it  is  collected  \mtal 
the  time  yon  have  tipped  it  trom  the  vans  into  the  destructor, 
you  have  reduced  the  risk  of  nuisance  &om  a  destructor  to  the 
minimuTn.  That  method  we  have  found  successful.  Our  de- 
structor is  in  the  centre  of  the  town,  fairly  near  to  the  seafront, 
and  in  such  a  place  you  will  see  it  would  never  do  to  have 
a  nuisance  so  fkr  as  it  could  be  avoided.  Actji^  upon  those 
principles  during  the  past  four  years  we  have  found,  instead  of 
complaints  we  are  having  people  building  houses  close  up  to  the 
destructor.  The  water  supply  appears  to  be  very  excellent  indeed, 
and  we  in  England  always  envy  the  Scottish  towns  on  titequantity 
and  quality  of  their  water.  Two  years  ago  we  were  at  Hawick, 
where  they  had  actually  a  beautif^  water  supply  running  down 
the  channels  of  the  streets  at  full  bore,  washing  the  streets  night 
and  day.  That  is  an  ideal  state  of  things  that  we  sigh  for  and 
never  attain.  During  the  past  four  years  at  Blackpool  I  have 
had  to  extend  onr  seawater  works  for  watering  and  washing  our 
streets,  and  for  flushing  the  sewers,  so  you  will  understand  we 
envy  you  the  beautiful  supplies  of  water  you  have  in  Scotland. 
Me.  J.  Young  :  In  regtud  to  the  waterworks,  I  think  this 
is  a  very  good  and  novel  method  Mr.  Qoudie  has  of  putting 
fine  sand  on  the  top  of  his  filters.  I  would  like  to  ask  if  he  does 
this  at  all  seasons  of  the  year,  or  only  during  the  time  of  the 
year  when  he  has  fiocculent  matter  and  peaty  material  coming 
down  from  his  reservoirs  that  he  finds  it  necessary  to  do  so.  In 
regard  to  the  type  of  reducing  valves,  he  may  have  found  in  a 
small  area  like  Stirling  it  would  be  impossible  to  introduce  the 
zone  system  of  pressure  in  his  waterworks.  He  has  introduced 
the  system  of  reducing  valves  on  the  side  distributing  pipes,  and 
not  on  the  main  valves.  X  should  like  him  to  give  us  a  description 
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of  the  reducing  valve,  whether  it  is  of  a  patent  type,  or  an 
adaptation  of  his  own,  whether  it  is  reliable  in  working,  and 
whether  he  has  any  means  of  adjusting  it  so  as  to  give  the  full 
pressure  in  the  ease  of  a  fire  breaking  out.  I  have  had  experi- 
ence of  a  refuse  destructor  being  a  nuisance,  and  also  of  one 
which  is  not  a  nuisance.  In  Ayr,  we  have  a  very  up-to-date 
type  of  destructor.  If  it  is  properly  worked  no  municipality 
need  hesitate  to  go  in  for  this  method  of  destroying  refuse.  I 
do  not  think  it  is  right  to  store  refuse  material.  If  that  is  done 
it  shows  there  is  something  wrong  in  the  design  at  the  begin - 
nii^,  I  would  rather  put  in  additional  cells  to  destroy  the 
refuse  on  the  day  it  is  collected.  Provided  the  refuse  destructor 
is  put  on  the  leeward  side  of  the  town,  and  the  prevailing  winds 
carry  the  smoke  away  from  the  town,  and  you  keep  the  chimney 
180  feet  high,  thwe  will  be  no  nuisance  arising  from  the  de- 
structor. Very  careful  precaution  will  need  to  be  taken  as  to 
the  trapping  of  dust,  because  at  times  you  will  get  dust  from 
the  chimney,  unless  you  have  traps  and  pockets  for  intercepting 
it,  and  insist  on  these  being  regularly  cleaned  out.  As  to  smell, 
in  the  modem  type  of  destructor  there  is  no  smell  from  the 
chimney  as  in  the  past.  It  is  only  this  nuisance  from  dust  that 
you  may  get  deposited  in  the  immediate  neighbourhood  on  a 
calm  day.  I  should  like  to  ask  Mr.  Goudie  when  he  considers 
a  private  road  should  be  taken  over,  not  only  in  respect  to  its 
condition,  but  whether  it  should  only  be  taken  over  after  the 
road  and  footpaths  have  been  made  up ;  or  whether  he  takes 
over  a  road  when  only  the  carriageway  is  made,  and  the  foot- 
paths are  made  afterwards.  Also  his  specification.  What  do 
the  Oorporation  demand  for  the  making  up  of  a  private  street  in 
such  a  way  that  it  is  taken  over.  I  am  also  interested  in  the 
point  raised  by  Mr.  Forbes,  It  seams  a  hardship  that  Mr.  Goudie 
did  not  get  a  grant  for  rocmac  when  the  county  was  fortunate 
enoi^h  to  get  a  grant.  I  would  ask  whether  he  did  the  work  on 
the  "  Gladwell "  method  or  the  concrete  method.  Then  I  come 
to  the  slat^bterhouses,  and  this  is  a  part  of  the  paper  which  is 
very  full,  and  which  shows  that  Mr.  Goudie  is  to  be  congratU' 
lated  on  having  an  up-to-date  slaugbterhouae,  a  thing  which 
cannot  be  boasted  of  in  many  towns  of  Scotland,  especially  our 
older  towns,  which  have  adhered  to  the  ideas  of  former  ages  in 
the  slaughtering  of  cattle,  I  am  particolarly  interested  in  the 
digester  for  the  disposal  of  diseased  meat.    If  Mr.  Goudie  could 
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give  ua  the  type  of  digester,  and  the  maker's  name,  it  might  be 
of  value. 

Mr.  J.  Bbycb  :  I  woald  like  to  know  from  Mr.  Goadie  his 
coat  for  tarring  metal  per  ton.  I  see  that  he  has  a  machine  here 
for  doing  it,  and  as  I  have  also  one  I  want  to  compare  the  cost. 
Then  I  ifas  very  much  interested  in  the  reference  to  the  de- 
structors. We  think  we  in  Partick  are  pretty  far  ahead  in  that 
■  respect,  especially  of  the  gentlemen  from  Edinbui^h,  who  advised 
ti8  not  to  have  destructors  ia  populous  districts,  I  would  have 
liked  to  hear  Mr.  Campbell  on  that  point.  It  all  depends  upon 
the  system,  and  the  construction  of  the  destructor.  In  Fartick 
our  destructor  is  in  the  very  heart  of  the  town.  While  in  the 
beginning  there  was  a  sentimental  complaint,  we  have  not  now 
a  single  complaint  from  any  resident  in  the  neighbonrhood.  In 
fact,  our  busiest  street  has  been  built  op  with  new  high-iated 
shops  in  the  very  vicinity  of  the  destructor.  I  might  mention 
a  point  in  this  matter  which  may  be  of  interest  Our  burgh 
electrical  engineer  has  adopted  a  new  cell — a  cell  which  will 
lead  to  a  revolution  in  the  design  of  destructors,  and  mean  a 
great  saving  in  the  cost  of  destructors.  This  is  a  travelling  chain 
grate  and  the  utilisation  of  water  gas,  and  he  hopes  by  the  adc^ 
tion  of  this  method  that  instead  of  having  to  hum  the  refuse  in 
six  cells  or,  rather,  four  cells,  because  he  keeps  two  aside,  be  can 
do  it  all  in  one  cell.  The  refuse  is  not  stored  up,  but  is  used 
for  flteam-raising  purposes,  and  we  get  rid  of  it  as  soon  as  pos- 
sible. We  do  not  find  it  pays  to  have  it  lying  about,  and  it  is 
destroyed  within  a  few  boors  of  being  delivered.  Another  point 
is  the  value  of  ground  for  workmen's  dwellings.  Mr.  Qoudie 
says,  "  Again,  we  have  ground  in  another  district,  which  we  let 
at  10/.  per  acre  for  workmen's  dwellings.  We  have  tried  to 
favour  the  building  of  workmen's  cottages,  but,  so  far,  these  have 
not  been  taken  up."  I  am  perfectly  amazed  at  this.  Of  course, 
it  shows  the  rooted  affection  of  the  people  of  Scotland  to  the  old 
style  of  building,  probably  also  a  preference  to  live  in  the  old 
historical  streets  of  Stirling  than  to  come  out  to  a  modem  house 
or  cheap  cottage  in  the  country.  That  prejudice  has  to  be  over- 
come by  education ;  but  there  is  no  doubt  the  increased  mortality 
due  to  overcrowding,  and  the  insanitary  conditions  which  must 
necessarily  follow  &om  these  old  buildings,  point  to  the  fact 
that  it  is  high  time  that  by  some  public-spirited  person  or  the 
municipality,  or,  if  necessary,  by  State  snpport,  something 
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ahoald  be  done  on  behslf  of  the  people  to  provide  them  vith 
cheap  dwellings.  I  do  not  think  there  are  many  towns  in  Scot- 
land  or  England  who  have  this  opportunity  of  land  at  10^.  per 
acre.  Why,  you  can  put  twenty  houses  on  an  acre  which  would 
only  mean  10«.  for  the  ground  for  one  house.  It  seeniB  to  me 
amazing  that  there  ie  no  public-spirited  gentleman  about  Stirling 
who  should  take  advantage  of  this,  and  advocate  the  removal  of 
people  from  many  congested  bouses  in  the  streets  of  Stirling  out 
to  the  more  open  country,  Mr.  Oondie  says,  "  One  can  ap- 
preciate the  extra  difficulties  that  will  have  to  be  enconntered 
when  we  have  grass  plots  and  trees  in  working-claas  districts." 
Mr.  Goudie  is  referring  to  town  planning  here.  I  think  it  would 
bo  very  foolish  to  try  and  lay  out  any  grass  plots  on  streets  in 
working-class  districts,  I  have  always  advocated,  and  I  think 
it  would  be  far  better  to  arrange  for  a  couple  of  Bores — two  or 
three  acres — of  open  space  for  an  area  of  about  fifty  acres.  Betta: 
to  have  several  Bnmll  parks  than  to  have  a  large  park  la  isolated 
quarters  of  the  town.  No  doubt  a  good  many  people  have  an 
objection  to  keeping  a  garden  in  order,  but  by  the  provision  of 
a  small  open  space  of  two  or  three  acres  here  and  there  dotted 
all  over  the  town  I  think  you  will  get  the  beat  results  in  any 
laying  out  of  a  town-planning  scheme. 

The  Pbksident  :  To  my  mind  there  is  no  necessity  fcM-  a  refuse 
destructor  to  be  a  nuisance  if  it  is  of  proper  design  and,  above  all, 
properly  managed.  I  had  in  my  town  for  many  years  a  strong 
objection  to  the  erection  of  a  destructor,  in  fact  for  many  years  the 
townspeople  would  not  hear  of  it.  They  continued  what  I  con- 
sidered the  abominable  practice  of  dumping  the  refuse  in  disused 
marl  holes,  not  only  the  house  refuse  but  a  still  greater  abomi- 
nation, the  refuse  from  the  old-fashioned  middens  which  many 
towns  in  England  still  unfortunately  possess.  It  must  be  and 
is  a  great  nuisance  and  detrimental  to  health.  Now,  after  a 
long  time  we  persuaded  the  Council  to  have  a  refuse  destructor, 
and  we  built  the  most  up-to-date  plant  we  could  obtain,  and  I 
have  never  heard  or  received  any  complaint  since  this  destmctor 
has  been  erected.  We  do  not  allow  the  refuse  to  accumulate. 
We  destroy  it  as  fast  as  it  comes  on  the  ground,  but  I  certainly 
think  the  suggestion  of  Mr.  Brodie  to  have  extra  waggons  is  a 
very  good  one.  In  the  very  enjoyable  visit  which  the  Institu- 
tion paid  to  Paris  at  Whitsuntide  we  found  the  Paris  aathorities 
had  decided  to  take  the  whole  of  their  house  reiiiBe  eight  or  nine 
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miles  from  the  city.  It  is  an  expensive  matter  to  cart  your 
house  refuse  eight  or  nine  miles  out  of  the  city,  if  you  can 
deatroy  it  within  a  reasonable  distance,  and  there  is  no  reason 
why  a  destructor  should  be  a  nuisance  at  all. 

The  vote  of  thanks  to  the  Author  was  unanimously  accorded. 

Mb.  a.  H.  Goudu,  in  reply,  said :  I  have  to  thank  you  for 
the  very  kindly  manner  in  which  you  have  dealt  with  my  paper 
to-day,  Mr.  Holmes  speaks  about  the  burning  of  the  refuse  in 
the  kitchen  grate.  There  is  something  in  that  if  the  people 
would  take  advice.  Our  refuse  is  of  a  very  light  character 
and  difficult  to  handle  at  the  tip.  As  to  Mr.  Holmes'  sn^estion 
for  the  making  of  Shiphaughs  grounds  into  a  park,  there  is  no 
prospect  of  such  a  thing  at  present,  the  proposal  being  to  use 
part  of  it  only  for  such  a  purpose.  Mr.  Lee  speaks  of  the  three 
inches  of  fine  sand  on  the  top  of  the  filters  and  su^ests  a  diffi- 
culty of  handling  it  owing  to  the  layer  being  so  thin.  My 
experience  has  been  that  by  putting  three  inches  of  fine  sand  on 
the  top  of  the  filtering  media  the  vegetation  and  other  matter 
in  suspension  is  deposited  on  the  top  of  the  Sue  sand  in  the  form 
of  a  skin  and  does  not  sink  into  the  sand  at  alL  The  reason  I 
oannot  put  fine  sand  on  all  my  filters  is  because  the  consump- 
tion goes  up  to  such  an  extent  in  the  winter  owing  to  the  people 
running  the  water  at  night,  so  that  if  there  were  this  layer  of 
fine  sand  on  all  the  filters  I  could  not  get  sufficient  water 
through  to  the  town.  The  saving  effected  is  veiy  great.  Yon 
can  clean  one  of  these  filters  in  half  a  day.  Mr.  Lee  says  there 
is  no  complaint  of  the  destructor  at  Paisley.  I  think  Edinburgh 
is  the  only  town  where  there  is  such  a  complaint.  The  Edin- 
burgh destructor  has  been  a  nuisance  to  all  the  people  con- 
nected  with  it,  and  is  now  becomii^  the  same  to  outsiders, 
Mr.  Lumsden  asked  if  we  contracted  our  carting  and  what  is 
the  result.  We  believe  it  is  cheaper,  and  we  certainly  have  less 
trouble.  We  are  not  put  to  the  disadvantage  of  having  a  Gouncll 
who  are  fdl  experts  in  horseflesh.  Mr.  Smith  asked  as  to  the 
cost  of  road  metal.  I  debit  the  roads  with  cost  of  metal  at 
3«.  Gd.  per  ton.  The  quarry  gets  some  profit  out  of  that  price, 
which  covers  all  charges,  royalty  as  well.  Mr.  Forbes  asked  a 
question  as  to  the  road  grant.  The  explanation  of  the  Koad 
Board  was  that  rocmao  is  not  dustless,  and  they  were  giving 
grants  only  for  dustless  roads.  In  my  interview  with  them 
I  said  that  tar  macadam  was  not  altc^ther  dustless.    They 
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admitted  that,  but  said  there  vaa  less  duat  on  tar  macadam  than 
rocmac,  and  could  not  see  their  way  to  give  as  a  grant  althoi^h 
they  had  given  grants  to  other  authorities.  Mr.  Brodie  asked 
as  to  whether  we  had  difficulties  with  setts  on  some  of  the 
gradients.  We  have  bad  some  difficulties  in  the  higher  parts  of 
the  town  and  have  got  over  them  by  cutting  out  a  apace  between 
the  setts.  Mr.  Brodie  also  asked  as  to  tfured  roads.  We  are 
getting  a  grant  of  500/.  for  improved  surfacing ;  on  the  main 
North  road  we  are  lajdng  a  mile  and  a  quarter  of  tarred  load. 
The  metal  is  being  mixed  through  a  small  tarring  machine — 
made  locally.  The  tar  I  am  using  is  composed  of  80  per  cent, 
of  refined  gas  tar  and  20  per  cent,  of  natural  bitumen.  Tou 
will  drive  over  that  road  to-day.  Mr.  Toung  asked  about  the 
reducing  valve.  It  is  a  very  simple  type,  which  cannot  be 
adjusted.  You  have  to  reduce  either  ludf  or  one-third.  Mr. 
Young  also  asked  what  is  done  in  the  case  of  fire.  There  is  a 
bypass  to  each  valve,  so  that  the  water  can  be  turned  past  at 
any  time.  Mr.  Young  asked  as  to  private  roads.  In  our  case 
we  only  take  over  the  carriage-way.  We  do  not  have  any 
specification  for  roads  here.  Almost  all  the  ground  belongs  to 
trusts  under  the  Council,  and  the  roada  are  made  by  our  own 
workmen  under  my  supervision.  There  is  only  one  road  belong- 
ing to  an  outside  proprietor  which  has  been  made  in  my  time, 
and  it  was  taken  over  when  made  to  my  satisfaction.  I  gave 
the  owner  an  estimate  as  to  what  it  would  cost  to  put  it  into  a 
satisfactory  condition,  and  the  work  was  carried  out  by  the 
town's  workmen  under  my  supervision.  I  am  also  asked  as  to 
whether  the  rocmac  was  put  down  on  the  concrete  system.  No, 
it  was  worked  up  from  below.  The  digesting  machine  for  dis- 
eased meat  at  the  slaughter-house  was  made  by  Messia,  Marriott 
and  Graham  to  my  design,  which  is  quite  satisfactory.  It  was 
a  new  thing  to  them,  and  they  have  not  made  quite  such  a  good 
job  of  it  as  I  would  like.  Mr.  Bryce  speaks  about  grass  plots 
and  trees  in  working-class  districts  being  foolish.  I  am  of  the 
same  opinion,  but  it  seems  to  be  one  of  the  innovations  which 
we  may  look  forward  to.  I  am  afraid  the  people  will  have  to 
be  better  educated  before  they  can  appreciate  and  help  to  pre- 
serve such  improvements.  Mr.  Bryce  also  suggests  two  or 
three  acres  of  open  space  in  every  fifty  acres.  That  seems  a  good 
idea  for  places  for  the  children  to  play  in,  with  a  large  park  for 
adults. 
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DISTRICT,  STIRLINGSHIRE,  undeb  the  grant 

PROM  THE  DEVELOPMENT  AND  ROAD  IMPROVEMENT 
FUNDS  ACT,  1909,  D0E1NQ  THE  "  YEAR  ENDING 
MAY  15,   1912. 

Bt  D.  K,  cox.  County  Road  Spevktoe,  Stirungshibe. 

The  Imperial  Road  Board  made  a  grant  to  the  County  of 
Stirling  of  the  sum  of  4000/.,  and  of  this,  the  sum  allocated  to 
the  Central  District  amounted  to  2000/. 

The  District  Committee  decided  to  first  treat  those  portions 
of  the  roads  which  carried  the  greatest  amount  of  traffic,  and 
submitted  a  scheme  to  the  Road  Board  which  involved  the 
expenditure  of  2532/.  in  addition  to  the  amount  of  the  grant — 
making  a  total  of  4532/. 

The  roads,  lengths,  areas,  materials,  and  cost,  were  as 
tabolated  hereunder — > 
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The  Boad  Board  approved  of  the  sclieme,  and  the  work  wts 
commeaced  on  May  25  of  last  year  and  carried  on  continnonaljr 
tmtil  November  6,  when  the  work  was  stopped  until  the  spring, 
fully  4  miles  having  been  completed.  The  remainder  of  the 
work  was  commenced  upon  April  15  of  this  year  and  the  whole 
of  the  work  was  completed  at  the  end  of  May  last. 

"  EociCAa" 

la  laying  this  material  the  work  was  carried  out  in  the 
following  manner.  The  matrix  in  the  proportion  of  ^  cubic 
yard  of  crushed  limestone  to  5  gallons  of  "  Eocmac "  solution 
with  an  addition  of  a  similar  proportion  of  water,  was  placed 
upon  a  mixing  board  sufficiently  large  to  admit  of  its  being 
turned  over  three  times  in  a  similar  manner  to  that  of  mixii^ 
concrete.  It  was  then  spread  evenly  upon  the  road  to  a  depth 
varying  from  1  inch  to  2  inches  according  to  the  thickness  of 
coat  of  metal  to  be  afterwards  applied. 

The  area  covered  by  each  portion  or  batch  was  from  8  to 
10  superficial  yards. 

The  metal  woe  then  spread  over  the  matrix  and  rolled  until 
the  matrix  came  to  the  suriace.  All  superfluous  material  was 
then  swept  off  and  the  road  left  hard  and  dean.  The  traffic 
was  kept  off  the  treated  road  for  a  period  of  approximately 
twenty-four  hours  after  completion. 

After  periods  varying  from  two  to  twelve  months,  the 
portions  of  roads  treated  with  "Eocmac"  are  in  very  fair 
condition  with  the  exception  of  a  small  portion  of  the  Edinburgh 
Eoad  which  has  shown  signs  of  giving  way.  Though  the  traffic 
upon  this  road  is  heavy,  and  includes  motor-'bus  traffic,  the 
fact  that  only  a  small  portion  of  the  total  length  of  treated 
road  has  given  way  suggests  that  the  explanation  is  to  be  found 
in  some  local  conditions,  such  as  a  defective  foundation,  rather 
than  in  the  nature  of  the  traffic  which  would  affect  the  whole 
road  equally.  It  is  possible,  however,  that  the  extra  rolling 
involved  has  accentuated  this  weakness. 

The  limestone  used  was  procured  from  English,  Irish,  Welsh, 
and  Scotch  quarries.  The  greater  quantity  used  was  Welsh, 
but  the  others  were  found  quite  satisfactory. 
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Tab  iiACADAM. 

The  metal  weis  mixed  with  tar  at  the  qiuwry  in  the  following 
manner,  viz, : — 

The  metal  waa  taken  from  the  bieoker  and  fed  into  the 
mixer  without  being  heated  in  any  way,  the  tar  being  fed  into 
the  mixer  by  a  pipe  from  the  tar  boiler.  The  averse  quantity 
of  tar  uaed  to  each  ton  of  metal  was  from  7  to  8  gallons. 

The  tar  mixer  waa  made  by  a  local  firm,  and  ita  coat  151. 
The  average  quantity  of  metal  coated  with  tar  each  day  waa 
jiom  50  to  60  tons.  The  tar  need  was  purchased  £rom  three 
different  firms,  and  was  in  conformity  with  the  Imperial  Boad 
Bou^l's  specification. 

Spscification  fob  Laytng  Tar  Macadam. 

As  the  surface  of  the  portions  of  roads  waa  inclined  to  be 
flat,  a  coat  of  clean  metal  from  2  inohea  to  3  inches  deep  waa  laid 
and  rolled  in  the  nsual  way  prior  to  the  tar  macadam  being  put 
down.  An  aven^  depth  of  4  inches  of  tarred  metal  waa  then 
laid  and  thisoughly  rolled.  The  Author  considered  that  a  coat 
of  metal  mixed  with  tar,  4  inches  thick  and  thoroughly  consoli- 
dated, would  considerably  strengthen  the  road  and  make  it  more 
impervious  to  moisture,  and  wear  longer  than  a  road  treated  by 
"grouting"  or  other  such  process.  On  one  section  of  road  a 
finishing  coat  of  J-inch  size  of  tarred  Whinatone  chips  about 
^-inch  deep  waa  laid  and  roUed  until  a  perfectly  smooth  and 
tinifonn  surface  was  obtained. 

On  the  other  sections  of  road  treated  with  taired  metal,  no 
finishing  coat  of  tarred  ohips  was  put  on,  the  surface  beii^ 
simply  tar-aprayed. 

The  Author  is  of  the  opinion  that,  although  it  gives  an  im- 
proved appearance  and  might  with  advantt^  be  osed  in  populous 
places,  it  is  not  advisable  or  necessary  to  surface  tarred  metal 
on  a  country  road  with  fine  tarred  materiaL  One  reason  for 
this  is  that,  during  frost,  the  surface  thus  treated  is  smoother, 
and  it  is  consequently  much  more  slippeiy,  and  must  be 
regularly  sanded  to  prevent  aocidenta,  which,  on  a  long  atretch 
of  road,  is  not  feasible. 

One  of  the  treated  loada  was  laid  with  metal  broken  to  a 
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uniform  size  of  2  iacbes,  whilst  the  remuniug  portions  were 
laid  with  metal  varying  in  size  from  1^  inch  to  2|  inches. 

The  Author  found  that  the  best  results  were  obtained  where 
the  metal  was  not  of  uniform  size,  a  closer  bond  with  smaller 
stones  being  the  result. 

The  tar-macadam  roads  which  have  been  laid  down  for 
about  a  year  are  in  fair  order,  with  the  exception  of  that  portion 
of  the  Edinburgh  Boad  in  the  village  of  Bannockbum,  where  the 
surface  of  the  tarred  metal  was  coated  with  tarred  chips.  The 
surface  coating  of  tarred  chips  gave  way  within  a  few  months 
of  the  completion  of  the  work.  The  result  was  that  the  whole 
of  the  sur&ce  required  to  be  scraped  off,  leaving  the  roadway 
in  a  rather  dirty  state  during  the  winter.  The  undercoat  stood 
the  winter  well,  and  an  excellent  surface  has  now  been  obtained 
by  tar-spraying. 


General  Behares. 

In  view  of  the  importance  which  the  question  of  an 
"  improved  binder  "  for  road  surfacing  has  for  all  interested  in 
roads  at  the  present  time,  the  Author  feels  it  incumbent  upon 
him  to  state  his  reasons  for  recommendii^  his  Gonunittee  to 
lay  down  the  materials  already  described. 

In  this  district  a  great  number  of  the  roads  are  laid  upon  a 
clay  subsoil.  Further,  the  drainf^e  is  lar  from  perfecE,  The 
result  is  that,  after  a  heavy  fall  of  rain  in  summer — and  it 
might  be  said  for  three  or  four  months  of  the  year  during  the 
winter — the  roads  are  never  dry.  The  Author's  experience  has 
been  that  under  these  conditions  and  with  any  considerable 
volume  of  traffic,  tar  in  any  form  soon  gives  out.  After  oar«ful 
consideration  he  came  to  the  conclusion  that  "Kocmac,"  though 
not  perhaps  ideal  in  every  way,  was  best  sailed  to  the  pre- 
vailii^  local  conditions. 

r  a  year's  experience  of  this  material,  the  Author  sees  no 
>o  ^ter  Ms  views.  In  comparison  with  a  bituminous 
it  is  not,  nnder  certain  conditions,  so  dustless,  it  makes 
'  and  less  yielding  road,  it  takes  longer  to  lay,  and  is  a 
ore  expensive.  Its  advantages  are :  The  dust  is  not  so 
OS  as  from  tar,  and  after  a  few  months,  when  the  super- 
imestone  has  been  washed  off,  the  Kocmac  dust  is 
Further,  Boomac  has  propensities  which  admit  of  it 
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suiting  itself  to  climatic  cbacges.  It  is  less  slippery  in  frosty 
weather,  and  daring  damp  weather  the  traffic  baa  not  the  eame 
disintegrating  effect  as  on  a  tarred  road.  Other  advantages  are 
that  it  can  be  laid  at  all  seasons  of  the  year  except  during  hard 
frost,  and  that,  when  once  laid,  frost  baa  not  the  same  injorioua 
effect  upon  Bocmac  as  upon  other  forms  of  road  surface. 

With  r^ard  to  the  actual  cost  of  the  work,  both  Itocmao 
and  tar-macadam,  while  certain  portions  worked  out  a  little 
more  than  the  estimated  cost,  other  portions  were  less,  and  tho 
whole  work  was  carried  out  within  a  few  pounds  of  the  original 


In  the  south  of  England  the  life  of  such  treated  roads  is 
assumed  to  be  seven  or  eight  years.  In  this  district  the  Author 
has  assumed  an  average  life  of  five  years.  Certain  portions  will 
have  a  shorter  life  and  others  longer,  and  although  still  only  an 
estimate,  he  sees  no  reason  to  alter  bis  original  estimate  of  au 
average  life  of  five  years. 

Much  might  be  said  with  regard  to  the  economic  aspect 
of  such  road  improvements,  but  the  paper  is  confined  to  the 
subject  allotted  to  the  Author,  and  is  concluded  by  certain 
summaries  of  statistics  of  traffic  taken  in  August  and  September, 
1911,  to  enable  members  to  compare  the  results  of  the  work 
already  done  on  the  different  roads.  It  will  be  observed  from 
these  tables  that  certain  classes  of  traffic  are  greater  on  one  road 
than  on  another,  such,  for  example,  as  the  large  proportion  of 
motor-'bns  traffic  on  Edinbui^h  Boad  and  the  large  proportion 
of  ordinary  motor  and  cycle  traffic  on  the  North  Road,  but  a 
sufficient  interval  has  not  yet  elapsed  to  admit  of  apportioning 
the  tear  and  wear  according  to  the  class  of  traffic. 

DISCUSSION. 

Mb.  Druhmokd  :  I  rise  with  great  pleasure  to  move  a  vot« 
of  thanks.  I  happen  to  have  seen  the  work  when  it  was  being 
put  down,  and  on  several  occasions  since,  and  I  must  congratu- 
late  Mr.  Cox  on  the  way  it  was  done  and  the  way  it  is  wearing. 
I  am  sure  all  the  members  will  be  satisfied,  when  they  see  the 
roads,  as  to  the  result  of  his  efforts  to  improve  the  roads  of 
Stirlii^hire. 

Me.  R  n.  BoBHAN :  I  have  very  much  pleasure  in  second- 
iog  the  vote  of  thanka  to  Mr.  Cox  for  his  very  useful  paper. 
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SUMMARY  OF 

STIBLIHa  AND  THB  NOBTH  BOAD, 

BxrWBBN    BTIBIJHO    ISD   BBIDGK  or  AUiiAH. 

Day*  on  tehiclt  Traffic  wa*  takeTi. 

14th  to  aOth  AngoBt,  1911. 

Time  eaoh  day,  6  a.m.  to  10  p.m. 

Width  of  Cftrriagewsy,  from  18  to  26  feet. 

ATeraga  width,  31  feet. 


lit 

ToUIInsevsi 
dajL 

5:si?. 

ratal  1 

eW>l 

ST, 

Pw 
boor. 

Himibcr 

lotoaa. 

Per  day 

^. 

Per 

dr. 

Ordinary  cycles 

Motor  taw  (indndiiig  mrtor  Mba  and 

Motor  vans  (covered)       

Motor  lorriea  (rubber  tvrea)        

Tnilen  to  rubber  tyred  lorries 

Motor  lorries  (steel  tyres)         

Trailera  to  atoel  tyred  lorries     

Trailers  to  liEht  tiacton 

TracHon  eniones 

Trailers  to  traetioD  engines       

0-09 
0-18 

i-e 
a-s 

8-0 
6-0 
6'0 
10-0 
6H) 
6-0 
6-0 

ia-0 

8-0 

i.asa 
as 

66 
13 

1 

684-6 

87-7 

1966-a 

67-5 

atUH) 

•  78-0 

6-0 

10-0 

166-0 

a24-0 

1007-1 
41-4 

174-6 
88 
7-8 
1-8 
0-1 
0-1 

1-8 

62 

a 
1( 

0 
0- 

9 
-6 

e 
a 

6 

)i 

1 

8 

ia-9 

0-7 

B7-9 
1-2 

6-r 

1-6 
0-1 

0-a 
B-a 

4-6 

0-8 
0-06 

8-6 
0-07 

0*4 

0^)1 
0-01 

0-8 
0-5 

Total  motor  yehiclea  and  trulers  ... 

Light  yehiolee  (one  horse)         

LiKht  vebiclea  (bro  or  more  horses)     ... 

Heavy  vehicles  (one  horse)        

Heavy  vehicles  (two  or  more  horses)  ... 
Onmibnaee  (two  or  more  hones) 

0-4 
0-6 
1-26 
2-6 

8-0 

0^ 
80 
O-I 

,m 

114 

a,948 

621 

M 

1,081 

«| 

a,  196 

a898-4 

Baa-4 

20-4 
748-6 
386-0 

1670-8 

47-0 

806-8 
466-9 

1098-0 

2B4-9 

186-6 
4-8 
84-9 
16*3 

14-68 

11-6 

6-8 
1-0 

»■, 

10-6 

0-4 
16-1 
6-8 

SX-0 

0'9 
fl-2 

9-a 
2a-4 

8-64 
0-6 
0-08 
0-9 

0-8 

Tiamcars  (Hone)  t         

Horses  (led  or  ndden)     

Cattle         

Sheep  aodpiga     

Hand  carts  and  baiTowB 

Horses  drawing  vehicles  (to  be  calcu- 
Uted  from  number  of  vehicles) 

a9j-4 

18-4 
146'8 
651-i 

I6'0 

818-7 

18-a 

9-1 

40-7 
1-0 

19-6 

1-88 
0-06 
0-6 

'■* 

Grand  total 

- 

19.347 

e96S-4 

1674-6 

166-98 

189-S 

8-71 
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STATISTICS  OF  TRAFFIC. 


STIELING— GLASGOW  EOAD, 
Bbtwbsh  SriBLDia  and  Dbkkv, 

Ilayi  on  mhich  Traffic  wat  taken. 

tth  to  lOth  September,  1911. 

Time  aaob  dftj,  6  aju.  to  10  p.m. 

Width  of  Carriftgawa;,  from  IS  to  26  feet. 

Average  width,  SI  leet. 


STIBLING-EDINBURGH  KOAD, 
ViiiLAOB  or  BumocKBUBH. 

Dayi  on  vhiek  Traffic  wat  taken. 

Slat  to  3Tth  ADput,  19U. 

Time  eaoh  daj,  6  a.m.  to  10  p.m. 

Width  of  Carriageway,  from  16  to  26  leet. 

Average  width,  SI  feet. 


Fir 

""'■ 

Nnnt». 

rr 

Pwdi^r. 

s.. 

Per 

Par 

»„.,»,. 

Welgbt 

P.r 

P«r 

.^. 

8S30 

47B-7 

?B-7 

4-7 

0-8 

8312 

298-0 

478-1 

296 

6-8 

i28 

29-4 

B2-8 

20 

0-4 

0-8 

O-Ol 

67-1 

11-9 

0-7 

894 

680-4 

66 '3 

8-S 

11-2 

17 

Ai-b 

2-4 

0-1 

0-7 

0-04 

18 

82-5 

1-8 

0-6 

008 

19 

7 

IHO 
42-0 

50 
6-0 
12-0 

2-7 

1-0 

0-1 
0-1 

0-OC 
0-01 

0-ni 

0-7 

o-os 

0-08 
0-2 

0-1 

0-04 

0-006 
0-006 
0-01 

861 

2136-0 

61-6 

8-2 

38-8 

2-4 

16 

120-0 

2-1 

a-1 

0-1 

1009-9 

ia5-» 

R-in 

16-96 

0-»4 

879 

8082-8 

126-S 

7-76 

68-8 

882-8 

186-7 

K-h 

6-8 

0-8 

IHl 

5-7 

0-B 

e-7 

o-s 

08 

0-03 

IS 

9-fi 

2-8 

O-l 

O-l 

20 

50-0 

8-8 

0-17 

0-79 

0-04 

106 

4 

262-6 

12-0 

161 
0-6 

0-9 
0-8 

4-6 
0-2 

0-2 
0-01 

1874 

16S8-0 

281-9 

17-47 

26-69 

1-46 

1606 

1881-2 

215-0 

13-38 

28-6 

1-83 

H-0 

8-4 

0-? 

0-19 

0-01 

25 

12-6 

8-5 

0-2 

0-2 

28-9 

84  U 

2-ia 

0-87 

0-02 

909 

90-9 

129-8 

81 

1-6 

0-1 

1S6 

26-6 

1-66 

18 

2-6 

O-l 

3084 

1017-0 

146Z8 

9-08 

18-14 

1-0 

1628 

811-6 

281-8 

14-4 

14-4 
98-9 

0-B 

8604 

4087-7 

10Sa-E2 

ST-OG 

64-SO 

8-76 

8297 

6684-2 

1184-4 

78-40 

8-68 
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The  one  thiog  Uiat  struck  me  ia  the  two  papers  was  that  the 
Boad  Board  refused  contributioa  towarda  rocmac  for  the  town 
of  Stirling  whereas  they  contributed  towarda  it  on  the  main 
roads  in  Stirlingshira  We  have  already  had  an  answer  to  that 
question.  On  looking  at  Mr.  Cox's  paper  and  the  figures  given 
in  it  he  gives  la.  3d.  per  sqaare  yard,  or  rather  less,  as  the  cost 
of  locmac.  That  seems  a  very  small  figure  indeed.  In  making 
an  estimate  myself  of  the  price  of  rocmac,  if  used  as  a  binder,  I 
estimated  that  it  would  cost  IQd.  per  yard  super.  I  do  not 
know,  therefore,  how  Mr.  Cox  has  been  able  to  surface  hia  road 
at  la.  3(2.  I  presume  the  atone  in  this  district  can  be  got  very 
cheaply.  With  r^ard  to  the  tarring  plant,  I  see  the  Eoad 
Sotad  contributed  82^.  towarda  that.  I  take  it  that  the  plant, 
which  cost  300/.,  will  be  permanent,  and  although  the  Boad 
Board  only  contributed  82^.  that  it  will  be  uaed  for  many  years 
in  the  county.  I  would  like  Mr.  Cox  to  give  us  the  exact 
figures  for  rocmac  and  tar  macadam.  In  my  county  of  Armagh 
I  find  the  extra  cost  of  treating  stone  with  tar  comes  to  about 
Zs.  per  ton,  and  I  have  calculated  that  rocmac  would  cost  some- 
thing like  7s,  per  ton.  At  the  same  time  I  am  very  anxious  to 
lay  down  rocmac.  As  far  aa  I  can  learn  it  is  an  excellent 
material  to  form  a  binder  for  rural  roads.  Another  thing  I 
should  like  to  know  is  whether,  when  you  spread  a  coat  of 
rocmac  4  inches  thick,  what  it  will  roll  down  to,  whether  it 
will  roll  down  much  or  whether  it  will  only  consolidate  to  a 
small  extent,  or  to  the  same  extent  as  tarmac  or  loose  metal 
would  do.  As  to  the  specification  for  tarmac,  I  see  Mr.  Cox 
objects  to  putting  a  fine  coat  of  tar  on  the  top  surface.  I  agree 
with  him,  although  many  members  may  not.  When  you  put 
down  this  fine  metal,  and  spread  a  thin  vaneei  of  tar  on  the 
surface,  as  they  do  in  Kent,  I  do  not  think  it  ia  suitable  in  a 
district  where  you  have  young  horses  and  cattle  on  the  roads  ; 
half  the  cattle  would  be  going  on  their  knees  to  the  fair.  In 
laying  down  tar  macadam  and  fluxing  it  afterwards  there  are  a 
great  many  interstices  left  which  you  have  to  fill  up  with  tar 
or  small  stone ;  but  I  should  not  like  to  have  a  veneer  on  the 
top,  I  like  to  see  every  stone  showing  on  the  surface.  I  came 
here  to-day  to  see  how  you  were  dealing  with  your  roads  in 
this  repect. 

Mb.  E.  S.  Anderson  :  I  would  have  liked  to  have  seen  a 
table  of  prices  per  stju^r?  yard  for  rocmao  and  tar  maoadam. 
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As  far  as  I  can  calculate,  the  tar  macadam  cornea  out  at  Is.  Olfd. 
per  square  yard,  which  seems  a  very  amall  price.  It  is  clear 
that  Mr,  Cox  must  obtain  his  metal  at  a  yery  low  price  pet  ton. 
I  laid  down  a  stretch  of  rocmac  a  year  ago.  It  cost  me  Is.  Id. 
per  square  yard,  but  that  was  with  metal  at  2s.  6d.  per  ton.  So 
that  Mr.  Cox's  figure  is  ^d.  per  square  yard  less  than  I  was  able 
to  do  it.  The  Boad  Board  are  up  against  giving  a  grant  for 
rocmac.  I  think  if  surveyors  find  it  the  best  method  of  road- 
making  they  should  insist  upon  a  grant  for  it.  I  may  mention 
the  Eoad  Board  were  through  my  district  the  other  day.  They 
said  if  I  could  show  such  a  good  surface  with  tar-spraying  we 
did  not  need  tarmac  or  rocmac,  but  if  the  road  is  going  to  last 
three  or  four  times  as  long  it  is  a  saving.  The  rocmac  I  have 
is  in  a  better  condition  now  than  the  day  it  was  laid  down.  I 
was  not  in  the  happy  position  of  Mr.  Cox  of  diverting  the 
trafBc  while  tho  road  was  being  made.  I  laid  tar  macadam  at 
lid.  per  yard  without  any  tar-spraying  over  it,  with  the  result 
that  there  was  no  slippeiiness  to  be  found  in  the  winter  months. 
If  you  put  a  spraying  of  tar  on  the  surface  of  the  road  I  do  not 
see  how  you  are  going  to  manage  in  times  of  frost  There  is  a 
note  in  the  paper  that  rocmac  did  give  way  under  certain  con- 
ditions. Perhaps  Mr.  Cox  will  mention  whether  there  were 
any  unusual  conditions  on  that  part  of  the  road. 

Mr.  J.  Andrew  :  About  three  years  ^o  I  put  down  an 
experimental  stretch  of  rocmac,  and  I  am  glad  to  say  that  it  is 
as  good,  or  perhaps  better,  to-day  than  when  it  was  put  down. 
It  was  put  down  on  what  Mr.  Young  called  the  "  Gladwell" 
system,  and  considerable  rolling  was  required  to  bring  the 
binder  to  the  top.  The  next  stretch  put  down  was  a  section  of 
road  with  a  soft  substratum,  and  in  order  to  reduce  rolling  the 
binder,  after  beit^  prepared,  was  mixed  with  2^  times  its  bulk 
of  metal,  then  spread  on  the  old  surface  and  rolled.  This  has 
been  called  the  "  concrete  "  system.  The  result  was  very  satis- 
factory, so  much  BO  that  all  the  work  done  since  has  been  done 
on  the  "  Concrete"  system.  The  "  Concrete  "  system  is  superior 
to  the  "Gladwell"  system  in  respect  that  there  is  less  punish- 
ing of  the  metal,  the  work  is  done  quicker,  and  it  can  be  applied 
to  any  thickness  of  coat.  I  bad  occasion  once  to  raise  the  level 
of  a  street  9  Inches,  and  there  was  no  difficulty  in  rolling  thaft 
depth  of  metal  with  the  hinder  through  it.  I  imagine  it  would 
have  been  almost  impossible  to  have  applied  the  "  Gladwell " 
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system  in  this  case.  Eocmac  is  not  absolutely  dustleas,  and  I 
do  not  think  any  road  is  dastless,  bnt  it  ia  madless.  In 
Helenabui^h  there  have  been  a  number  of  causeway  oross- 
inge  put  down  from  time  to  time.  These  croasings  are  not 
necessary  now,  as  the  rocmac  produces  a  surface  equally  dean. 
XTnifoimity  in  the  sur&ce  of  a  road  is  to  be  desired,  and  conse- 
quently, when  resurfacing,  the  crossings  referred  to  have  either 
been  buried  or  removed,  according  to  the  levels  determined,  to 
the  very  great  improvement  of  the  street.  Where  possible  the 
street  is  closed  during  operations ;  but  there  does  not  seem  to 
be  any  difference  in  the  ultimate  result  between  the  work  done 
with  the  street  closed  and  that  done  while  traffic  was  going 
through.  One  of  the  first  essentials  of  a  road  binder  is  that  it 
should  be  possible  to  apply  it  in  all  kinds  of  weather.  Bocmac 
possesses  this  feature  in  a  special  degree.  I  have  put  it  down 
in  all  kinds  of  weather,  and  have  had  consistently  satisfactory 
results.  The  cost  over  ordinary  water-bound  road  has  been 
Id.  to  lOd,  per  square  yard. 

Mb.  Forbes  :  It  would  be  of  interest  if  those  who  are  col- 
lecting statistics  would,  when  making  comparative  statements 
of  the  value  of  surfacing  materials,  say  something  as  to  the 
nature  of  the  traffic.  Some  of  these  roads  referred  to  in  this  dis- 
cussion may  not  require  renewing  in  ordinary  circumstances  for 
from  ten  to  fifteen  years.  I  notice,  however,  that  Mr.  Cox's 
traffic  is  nearly  nine  tons  per  yard  width ;  but  with  some  of  the 
roads  Mr.  Anderson  and  Mr.  Andrews  have  referred  to  it  is  very 
much  less  than  that.  I  should  like  to  know  if  members  can 
give  the  amount  of  traffic  the  roads  they  refer  to  are  carrying. 
This  paper  also  shows  the  proportion  of  self-propelled  traffic. 
There  is  forty  to  fifty  per  cent,  of  sdf-propelled  traffic,  which 
shows  the  necessity  of  having  some  stronger  wearing  material 
on  the  roads. 

Mb.  Da  VXD  Bonald:  I  think  Mr.  Forbes,  in  speaking  of 
traffic,  has  raised  a  very  important  point.  In  addition  to  the 
census  of  road  traffic,  there  is  another  all-important  factor  to  be 
taken  into  account,  that  is  the  weather,  or  rather,  the  climate 
of  the  district,  in  which  improved  roads  are  proposed  to  be  laid 
down.  In  my  opinion,  it  is  not  always  the  volume  of  traffic  on 
the  road  that  determines  the  mode  of  cooetniction  or  the  class 
of  materials  to  be  used ;  you  must  also  take  into  oonsideiatiott, 
so  far  as  applicable  to  the  district,  the  tempendiure,  the  rainfaU, 
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the  winds,  the  rektive  hmniditf ,  the  subsoil,  and  all  the  other 
factors  which  have  a  bearing  on  the  life  of  the  road.  One  can 
never  say  that  the  same  class  of  road  wUl  be  suitable  for  the 
south  of  England  as  for  the  north  of  Scotland — these  being  the 
extremes  of  maximum  temperature  in  the  British  Isles — or  for 
the  east  of  Scotland,  with  a  rainfall  of  25  inches,  and  a  high 
relative  humidity,  and  the  west  of  Scotland  with  100  inches  of 
rainfall,  and  a  low  humidity.  The  same  applies  to  a  seaboard 
town  and  an  inland  town  with  respect  to  the  continuation  of 
extremes  of  frost.  Instances  might  be  multiplied  indefinitely ; 
those  cited  above  are  sufBcient  to  illustrate  my  point.  Weather 
and  climate  must  be  carefully  observed,  the  results  tabulated, 
and  these  considered  along  wit^  the  traffic  returns ;  and  if  this 
is  done,  and  done  systematically,  a  very  great  advance  will  be 
made  on  the  present  8yst«m  of  improved  road  making.  I  take 
this  opportunity  of  thanking  the  two  Authors  for  the  valuable 
papers. 

Mr.  M.  £.  McBetu  :  I  should  like  also  to  thank  Mr.  Cox 
for  his  paper,  and  to  say  I  am  glad  Mr.  Konald  has  raised  the 
question  of  weather,  as  I  come  from  the  west,  where  we  have 
&om  70  to  80  inches  of  rain  per  annum.  When  our  rocmao 
work  was  being  carried  out  the  greatest  rainfall  was  1-23  inches, 
and  the  lowest  rainfall  0-02  in  twenty-four  hours,  while  on 
several  days  it  was  absolutely  dry,  in  fact,  scorching  hot.  The 
rainfall  had  not  the  slightest  effect  on  the  work,  and  I  defy  any 
man  to  tell  the  diSerence  between  that  laid  on  the  wet  days 
and  that  laid  on  the  dry.  The  roadway  laid  was  Uirough  Chal- 
mers Street,  Atdrishaig,  to  the  pier,  where  all  the  heavy  traffic 
goes,  including  a  heavy  motor  'bus  in  the  tourist  season,  and  to- 
day, more  than  a  year  after  the  work  has  been  done,  there  is  not 
the  sl^htest  sign  of  wear  and  tear  on  the  road.  The  cost  is  a 
few  pence  mora  than  a  water-bound  road.  We  pay  5s,  2d.  to 
5s.  &d.  per  ton  for  our  metal,  and  with  limestone  at  9s,  2d.,  and 
solution  at  9d,  per  gallon,  the  cost  has  worked  out,  including 
scarifying  and  patching  the  old  road,  at  Is.  Gd.  per  yard.  The 
whole  of  the  old  surface  was  in  a  very  bad  condition,  and  a  cost 
of  Is.  6rf,  per  yard  I  consider  extremely  reasonable  in  the  ci> 
cumstanoes.  This  road  is  now  the  best  in  the  district.  In  a  dis- 
trict like  mine,  with  so  heavy  a  rainfall,  it  would  not  be  possible 
for  us  to  use  tar  with  satisfaction.  The  district  committee  are 
considering  the  use  of  rocmao  for  the  strengthening  of  the  other 
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important  loada  and  streets.  With  regard  to  the  qneation  wbicb 
has  been  raised  aa  to  the  refusal  of  the  Eoad  Board  to  give  a 
grant,  my  district  made  a  claim  last  year,  but,  so  far,  there  has 
been  no  result.  Since  then,  lepresentations  have  again  been  made, 
and  we  are  hoping  that  next  year  we  shall  be  more  fortunate. 

Mr.  a.  Stevenson  :  I  thank  Mr.  Cox  for  the  very  interesting 
paper  he  has  submitted  with  reference  to  this  experiment,  and 
the  Koad  Board  grant  in  the  neighbourhood  of  Stirling.  I  would 
point  out  with  reference  to  these  experiments  that,  so  far  as 
Scotland  is  oonceroed — in  fact,  I  think  we  may  take  it  that  in 
the  whole  of  Britain — they  are  in  the  purely  experimental  stage ; 
and  I  took  the  liberty  of  having  a  discussion  with  Mr.  Walker 
Smith  ab  the  Local  Government  Board  OEGces,  and  also  com- 
municated with  the  Road  Board  as  to  the  idea  of  having  a  con- 
siderable number  of  experimental  stretches  of  road  carried  out 
by  the  Koad  Board  on  thoroughly  scientific  lioea,  so  that  the 
information  obtained  might  be  of  value  to  the  County  Councils 
in  Scotland,  as  to  what  was  the  proper  material  to  work  with  in 
each  locality.  Sir  George  Gihb,  in  discussing  the  question,  did 
not  thiuk  it  was  necessary  in  Scotland  to  have  more  than  two 
experimental  stretches,  one  in  the  east  and  one  in  the  west.  I 
think  that  In  the  north  thereought  to  be  an  experimental  stretch  in 
Elgin  Street,  Nairn,  where  we  have  one  of  the  mildest  of  climates ; 
in  Aigyleshire,  where  we  have  one  of  the  wettest ;  and  also  in 
Lanarkshire  or  Dumfriesshire.  You  have  different  conditions  in 
every  one  of  those  counties.  I  think  if  the  Bead  Board  were  to 
make  these  experiments  in  all  parts  of  the  country  in  that  way 
we  will  arrive  at  some  proper  data  to  work  upon.  But  it  is 
no  use  going  on  as  we  are  now,  of  having  100  yards  hete  and 
another  100  yards  somewhere  else,  I  have  had  some  small 
experiments  carried  out,  and  my  experience  of  rocmac  is  that  it 
is  an  excellent  material  ta  a  binder.  My  experiments  worked 
out  at  9d.  and  a  fraction  per  yard.  That  depends  entirely  upon 
the  locality.  I  think  if  an  expression  of  opinion  were  made  by 
this  meeting,  it  would  strengthen  the  possibility  of  getting  ex- 
periments made  all  over  Scotland. 

Mr.  J.  EoBB :  A  good  deal  has  been  said  in  favour  of  rocmac. 
In  Mid-Lothian  over  two  years  ago  a  considerable  stretch  of  the 
main  road  between  Glasgow  and  Edinburgh  was  laid  with  roc- 
mac, and  I  am  able  to  agree  as  to  the  conduct  of  the  material 
OS  a  hinder.     The  climate  there  is  fairly  drv,  and  adjoining 
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sections  of  the  road  were  laid  with  macadam,  one  surface  tarred 
and  the  other  pitch  grouted ;  so  that  the  three  materials  were 
in  one  continuous  length.  This  is  a  road  with  a  much  heavier 
traffic  than  Mr.  Cox'a  roads.  In  the  first  year  it  required  no 
treatment,  and  during  the  winter  there  was  very  little  mud.  It 
was  one  of  the  best  roads  I  have  ever  made  as  to  surface  and 
contour.  In  the  following  summer  objections  were  made  as  to 
its  not  being  dustleas,  and  a  petition  was  got  up  by  the  shop- 
keepers to  have  the  road  tar-sprayed.  I  pleaded  with  them  to 
give  it  another  year's  trial,  and  although  it  ia  still  in  good  con* 
dition,  they  insisted  on  its  being  tar-sprayed,  and  that  has  been 
done  this  year.  Eocmac  has  thoroughly  justified  its  adoption  as 
a  hinder,  but  with  heavy  traflBc  it  is  far  from  being  dustless.  I 
can  agree  with  what  Mr,  Anderson  said  of  his  Peebles  roads.  I 
was  there  two  days  ago  with  the  Road  Board,  and  a  finer  section 
of  road  I  have  never  seen.  But  the  weather  was  wet,  and  the 
road  shaded  with  trees.  Under  those  conditions  I  do  not  know  a 
better  road  material.  I  saw  it  at  several  places  in  England  two 
years  ago,  when  the  weather  was  also  wet,  and  then  formed  the 
same  opinion.  While  at  Glasgow  last  year  in  dry  weother  it 
was  far  from  being  dustless.  N'o  doubt  tins  material  can  be 
r^arded  as  the  best  for  a  damp  climate,  but  it  will  not  do  on 
the  east  coast.  Mr.  Cox  seems  to  be  against  pitch  grouting,  but 
on  the  main  roads  leading  from  Edinburgh,  I  have  fixed  my 
mind  on  pitch  grouting  as  the  best  road  material  for  all  kinds 
of  traffic,  and  the  County  Council  so  far  have  backed  me  up.  I 
do  not  know  yet  whether  two  years'  extra  life  will  be  got  out 
of  it,  but  if  that  is  the  case,  pitch  grouting  will  pay.  We  have 
done  50  miles  of  tar  work  this  year,  and  I  agree  with  Mr.  Cox 
that  near  any  city,  or  where  traffic  is  very  heavy,  as  far  as  I 
have  been  able  to  judge,  tar  macadam  will  not  stand.  A  tarred 
road  with  a  fine  surface  dressing  is,  I  think,  a  thing  of  the  past. 
Pitch  grouting  has  been  found  better  than  rocmac,  but  it  is  not 
absolutely  dustless.  I  still  hold,  however,  that  it  is  the  best 
road  for  all  traffic  until  horse  traffic  has  not  to  be  greatly  con- 
sidered. Mr.  Cox  has  not  dealt  with  surface  tarring  at  all,  but 
in  conversation  with  the  members  of  the  Boad  Board,  the  other 
day,  Sir  George  Gibb  favoured  it,  and  pointed  out  the  small  cost 
at  which  road  metal  could  be  produced  in  Scotland.  Under 
those  circumstances,  when  a  water-bound  surface  can  be  renewed 
at  M.  per  square  yard,  and  in  favourable  cases  at  a  much  lower 
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price,  Six  Qeoi^e  Gibb  was  clearly  of  opinion  that,  for  dust 
prevention,  the  treatment  for  country  roads,  e):cept  where  traffic 
is  heavy,  is  snrface  tarring,  rather  than  the  ezpeosive  methods 
of  tar  macadam  or  pitch  grouting. 

The  vote  of  thanks  was  carried  with  acclamation. 

Mb.  Cox  :  I  have  to  thank  you  for  the  kind  way  in  which 
you  have  spoken  about  my  paper.  In  answer  to  Mr.  Dorman. 
I  may  say  the  low  price  of  rocmac  is  entirely  due  to  the  cheap 
price  of  the  metal.  All  the  treated  roads  are  within  a  mile 
and  a  half  of  our  quarries.  The  cost  of  the  metal  on  the  road 
was  abont  2s,  &d.  per  ton,  while  the  rocmac  worked  out  at 
about  7id,  per  superficial  yard  extra.  Mr.  Dorman  asked  how 
it  rolled  down.  About  the  same  as  water-bound  macadam.  Mr. 
Dorman  also  mentioned  about  large  stones  and  the  filling  in  of 
interstices  between  the  stones.  I  am  laying  tar  macadam,  and 
the  stones  I  am  using  range  from  |  inch  to  2^  inches  in  size.  I 
had  the  honour,  like  Mr.  Robb  and  Mr.  Anderson,  of  a  visit 
from  the  Road  Board  on  Tuesday  of  this  week,  and  they  took 
objection  to  the  size  of  the  stone  I  was  using,  and  requested  me 
to  use  a  smaller  stone.  They  said  it  ought  to  be  from  i-iucli 
op  to  IJ-inch  gauge.  I  must  say  I  did  not  ^pcee  with  them.  I 
said  that,  given  a  road  with  little  or  no  traffic,  their  ideas  might 
be  all  right,  but  with  any  weight  of  traffic  on  the  roads,  I  con- 
sidered their  sizes  too  small.  However,  as  they  were  paying, 
they  had  the  right  to  say  what  size  of  a  atone  should  be  used, 
but  I  hoped  they  would  come  back  in  a  year's  time  to  f^ain 
inspect  the  road-  In  answer  to  Mr.  Andrews,  who  is  the  pioneer 
of  the  rocmac  system  in  Scotland.  With  regard  to  the  concrete 
system  of  laying  rocmac,  I  quite  agree  with  him,  more  especially 
where  the  roads  are  weak  and  wiU  not  stand  excessive  rolling. 
The  only  difficulty  I  experienced  was  that  there  was  a  good 
deal  of  guesswork  in  mixing  it  by  the  concrete  method ;  yon 
cannot  be  so  careful  in  doing  it  as  when  you  spread  the  matrix 
on  the  bottom.  Mr.  Bonald  baa  mentioned  about  comparing 
the  English  roads  with  the  Scottish  roads,  and  the  difierence  in. 
climate,  etc.  Now,  as  a  matter  of  fact,  that  is  what  the  Imperial 
Boad  Board  have  done.  They  have  gone  on  the  assumption 
that  the  conditions  are  the  same  here  as  in  the  south — that  ia 
ridiculous — as  they  are  entirely  different,  and  methods  which 
are  all  right  there  are  quite  impracticable  here.  When  the 
Soad  Board  went  over  my  district  they  saw  all  the  roomao 
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roads,  and  agreed  that  they  were  very  good.  T  pointed  out  to 
them  tlie  differeDce  in  the  climate  and  that  the  rainfall  vaa 
much  greater  here  than  in  the  south.  I  asked  the  Chairman, 
Sir  Greorge  Gibb,  if  they  ^ere  prepared  to  give  a  grant  for 
rocmac,  and  he  said  they  were  not.  He  also  stated  that  they 
were  prepared  to  make  a  grant  for  tar  only.  I  would  st^geat 
that  every  one  who  has  to-day  spoken  of  rocmac  and  its  good 
qualities  should  see  that  a  strong  representation  is  made  from 
their  different  committees  to  the  Boad  Board  to  get  a  grant  for 
rocmac. 


The  Members  were  entertained  to  luncheon  h/  the  Stirling 
Town  Coundl  at  the  Golden  Lion  Sbtel,  Provost  Bayne  Residing. 

In  the  afternoon  the  Menibers  were  divided  i/nto  three  parties, 
one  visiting  the  burgh  works  and  t?ie  county  roads  and  qua/rry, 
a  second  going  to  the  ■waterworks  at  Qrangetown ;  and  the  third, 
under  the  guidance  of  Mr.  D.  Morris,  Town  Clerk,  visiting  Stirling 
Castle  and  other  places  of  historic  interest. 

In  the  evening  the  Antmai  Dinner  of  the  Scottish  District 
was  held  at  the  Golden  Lion  Hotel,  Mr.  A.  D.  Oreatorex  (Presi- 
dent) vjos  in  the  ehair. 

A  presentation  was  TTiade  to  Mr.  J.  Sryce,  Partick,  in  ac- 
knowledgment of  his  great  services  to  the  Scottish  District.  The 
presentation,  which  was  made  hy  Mr.  J.  Holmes,  of  Qovan,  conr 
sisted  of  a  handsome  standard  lamp  for  Mr.  Bryce  and  a  gold 
watch  bracelet  for  Mrs.  Bryce. 

On  Saturday,  June  8,  the  MenOaers  attending  the  meeting  en- 
joyed a  delightful  circular  tour  by  rnotor  charabancs  from  Stirling 
to  Locheamhead,  travelling  there  by  way  of  Caltender  and 
Strathyre,  and  returning  by  St.  FUlan's,  Comrie,  and  Crieff.  The 
party  had  luncheon  at  Locheamhead  Head  Hotel,  and  on  the 
return  journey  a  halt  was  made  at  Crieff fer  afternoon  tea  at  the 
Drummond  Arms  Hotel. 

The  meeting  was  the  m^st  largely,  attended  and  successful  of  the 
Scottish  District  Meetings. 
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June  16,  1912 

EM  in  the  Town  Mall,  East  Bam. 

A,  D.  Gbbatoeex,  M.INST.C.E.,  Prbsident,  in  the  Chair. 


Taz  Mayor  (Cooncillor  J.  Mureell  Oakbs)  received  and  wel- 
comed the  Members.  The  President  returned  thanks  on  behalf 
of  the  InstitutioD. 

The  President  referred  to  the  case  of  Mr,  Wm.  Jones,  who 
bad  to  defend  his  good  name.  Unfortunately,  although  he  won 
the  day,  he  had  been  involved  in  very  expensive  law  courts 
which  could  not  be  recovered  from  the  defendant.  The  Council 
had  started  a  mutual  defence  fund,  and  proposed  sending  a 
circular  to  all  the  Members  of  the  luBtitution,  asking  them  to 
aubacribe  to  this  particular  fund.  The  Council  had  referred  the 
details  of  the  constitution  of  the  fund  to  a  Committee.  Itwould 
be  worked  separately  from  the  ordioary  Institntion  funds,  on 
similar  lines  to  the  orphan  fund. 


MUNICIPAL  WORKS  AT  EAST  HAM. 

By  J.  E.  W.  BIRCH,  Member, 
Engineer  and  Sdhveyoe  to  the  Corporation, 

I,  SistoricaX. — East  Ham  is  perhaps  the  most  remarkable 
example  of  rapid  transformation  from  a  rural  to  an  urban 
community.  Its  marvellous  growth  and  development  is  probably 
wiihont  parallel  in  the  history  of  the  United  Kingdom.  Thirty 
years  ago  it  was  a  straggling  village,  with  a  scattered  population. 


.y  Google 


MUNICIPAL  WOUKS  AT   EAST  UAH.  329 

At  that  time  it  possessed  neither  gas  lamps  nor  sewers.  Pave- 
ment, kerb,  and  road  formation  as  now  known,  were  matters  of  an 
unknown  kind.  Trade  doea  not  seem  to  have  been  biisk.  Besides 
a  few  shops,  there  were  but  two  bakers  in  the  village,  and  one 
butcher,  and  the  nearest  doctor  was  at  Barking.  Id  1801,  its 
population — including  the  civil  parish  of  Little  Ilford  (which  is 
now  in  the  Borough),  was  1250  ;  fifty  years  later  it  had  risen  to 
1737;  and  in  1871  to  5009.  Since  then  it  has  been  increasing 
by  leaps  and  bounds.  At  the  last  census  the  population  was  re- 
turned as  133,504  Like  all  rapidly  growing  suburban  towns,  it 
has  entirely  rubbed  off  its  once  rural  character.  From  a  village 
of  market  gardens  for  the  production  of  cabbages  and  onions,  it 
has  grown  into  a  busy  town.  It  is  surprising  to  see  how  rapidly 
building  estates  have  been  developed,  and  in  how  short  a  time 
the  area  of  cultivated  fields  and  meadows  has  been  converted  into 
streets  of  dwellings.  Nor  is  it  in  point  of  population  alone  that 
East  Ham  has  developed.  With  the  growth  of  population,  there 
has  been  of  necessity  concurrent  pi'c^ress  along  the  lines  of  muni- 
cipal and  sanitary  developments.  The  lanes  have  been  widened 
and  converted  into  important  thoroughfares,  along  which  the 
electric  tramoars  caiTy  the  people  to  and  from  all  parts  of  the 
borough.  Fourteen  years  ago,  in  the  whole  district,  there  were 
no  public  buildings  worthy  of  the  name.  Now  there  exists  a  town 
haU,  technical  college,  and  numerous  other  public  buildings. 

2.  Industries. — The  chief  industry  of  the  borough  is  that  of 
the  manufacture  of  gas  and  chemicals  by  the  G  as  Light  and  Coke 
Company,  who  employ  about  5000  men.  The  Royal  Albert  Docks, 
situate  within  the  borough,  also  provide  employment  for  a  con- 
siderable number  of  men,  whilst  the  remainder  (constituting  the 
majority)  are  of  the  clerk  and  artisan  class,  and  find  employment 
in  the  City  of  London.  East  Ham  has  rightly  been  described 
as  one  of  the  great' dormitories  of  London.  But  its  phenomenal 
growth  has  demanded  the  reverse  of  dormancy  in  its  physical 
developments. 

3,  Qovemment. — In  the  year  1878  East  Ham  was  constituted 
a  Local  Board ;  in  the  year  1894  the  district  was  made  an  Urban 
District,  and  in  1904  the  urban  district  was  raised  to  the  dignity 
of  a  Municipal  Borough.  The  Council  consists  of  six  aldermen 
and  eighteen  councillors.  The  borough  includes  the  ecclesias- 
tical parishes  of  East  Ham  and  Little  Ilford,  and  is  divided  into 
six  electoral  wards. 
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4.  SlatiaticB. — Area  of  borough,  3326  acres ;  rateable  value 
for  general  district  rate,  490,000/. ;  rateable  value  for  borough 
rate,  525,000/. ;  general  district  rate,  3s.  Sd.  in  the  £  for  the 
year. 

Poor  rate,  including  elementary  education,  higher  education 
(local  and  county),  free  libraries,  unemployed  workmen  Act, 
municipal  purposes,  relief  of  the  poor,  general  county  porpoBea, 
police  and  overseers,  6s.  5d.  in  the  £  for  year. 

Inhabited  houses,  26,000;  houses  erected,  11901-1911,  8507. 

Death  rate,  12-1  per  1000. 

Levels  of  district,  7-0  O.D.  to  500  O.D. 

5.  Public  Buildings. — ^A  site  of  six  acres  was  purchased  in 
the  centre  of  the  borough  in  the  year  1899,  and  the  following 
buildings  have  been  erected  thereon ; — 

(a)  Town  hall  and  municipal  boildings  (erected  in  190 1)  com- 
prising suites  of  ofQces  for  various  departments,  police  court, 
minor  ball,  large  ball  (with  seating  accommodation  for  about  1100 
persons),  caretaker's  apartments,  etc.,  costing  46,054/.  (price  per 
foot  cube,  la.  0^,),  from  the  designs  of  Mr.  Henry  Cheers. 

(h)  Adjacent  to  the  town  hall  is  the  technical  college,  erected 
in  1903,  at  a  cost  of  21,676/.  (price  per  foot  cube.  Is.  2Jd.),  from 
the  designs  of  Mr.  Henry  Cheers. 

(c)  In  connection  with  the  college,  there  is  a  well-appointed 
gymnasium  and  workshops,  erected  four  yearn  ago  at  a  cost  of 
2700/.  (approximately  5J(/.  per  foot  cube),  from  plans  prepared 
by  the  late  borough  engineer  (Mr.  A.  Horsburgh  Campbell, 
M.Inst.C.E.). 

(d)  Additions  have  recently  been  made  to  the  town  hall 
buildings  by  the  erection  of  education  ofSces  and  pnblic  health 
department,  mortuary,  etc.,  from  designs  prepared  under  the 
supervision  of  the  late  borough  engineer,  and  erected  by  the 
Council's  own  workmen,  being  completed  under  the  supervision 
of  the  Author  at  a  cost  of  5600/,  (price  per  foot  cube  Is.  Id.). 
The  cost  of  the  mortuary  buildings  was  450/.  Especial  attention 
is  directed  to  the  simplicity  of  the  mortuary  plan, 

(c)  The  central  Carnegie  library  is  also  adjacent  to  the  town 
hall,  and  was  erected  in  the  year  1908  out  of  funds  provided  by 
Andrew  Carnegie,  Esq.,  from  designs  prepared  under  the  super- 
vision of  the  late  borough  engineer,  and  erected  by  the  Council's 
own  workmen  nnder  his  supervision,  at  a  cost  of  9000/.  (price 
per  foot  cube,  lO^d.), 
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The  aocommodation  on  the  ground  floor  of  this  library  com- 
priees  a  magazine  room  for  forty-eight  readers,  newspaper  room 
for  fifty  readers,  with  lending  library  at  rear  with  shelves  for 
20,000  volnmes.  Also  librarian's  room  and  the  usual  offices. 
There  is  a  book  store  in  the  baaement,  which  has  a  storage 
accommodation  for  15,000  volumes. 

On  the  first  floor  thtt«  is  a  ladies'  room,  with  accommodation 
for  forty-eight  readers,  and  a  reference  room,  with  accommoda- 
tion for  about  twenty  readers.  Also  a  room  for  aasi8tant-in< 
charge,  and  small  book  store  and  the  usual  ofBces.  The  reference 
room  is  connected  by  means  of  a  lift  for  the  passage  of  books 
with  the  lending  library  and  basement  book  store. 

(/)  At  the  rear  of  the  central  library  there  has  recently  been 
erected  a  covered-in  public  swimming  bath.  The  swimming 
pond  is  120  feet  by  40  feet.  For  a  distance  of  30  feet  from  the 
shallow  end,  it  has  a  uniform  depth  of  3  feet,  the  remainder  rang- 
ing irom  3  feet  to  6  feet  9  inches  at  the  deep  end,  the  deepest 
portion  being  8  feet  6  inches  over  the  outlet.  The  bath  proper 
is  constructed  of  cement  concrete  retainiog  walls  and  floor,  the 
whole  being  lined  with  marble  terrazzo,  and  is  fitted  with  the 
usual  accessories  of  diving  board,  etc.  A  series  of  dressing  boxes 
(seventy-six  in  all)  is  ranged  along  the  two  sides. 

There  is  seating  accommodation  for  three  hundred  persons, 
formed  by  concrete  tiers,  finished  off  with  marble  terrazzo.  This 
will  be  supplemented  on  gala  occasions  by  a  temporary  wooden 
tier  at  the  rear  for  one  hundred  and  fifty,  and  will  thus  t<^ether 
accommodate  about  four  hundred  and  fifty  persons. 

There  are  three  shower  baths,  two  footbaths,  also  eE&cient 
urinal  and  w.-c.  accommodation. 

The  apparatus  for  heating  the  bath  has  been  installed  by 
Messrs.  Eoyleg,  Limited,  of  Manchester,  and  is  on  the  aeration 
and  filtration  principle,  thus  avoiding  the  emptying  and  refilling  of 
the  bath  with  water,  the  same  water  being  nsed  over  and  over  again. 
The  needful  supply  of  steam  is  obtained  from  the  electric  power 
station,whichadjoin8  the  bath,soaiding  in  theeconomyof  working, 

A  small  laundry  is  provided  to  deal  with  the  cleansing  of 
towels,  etc. 

The  cost  of  this  bath  is  89002.  (price  per  foot  cube,  G^d.),  and 
the  work  has  been  executed  by  the  Council's  workmen,  under 
the  supervision  of  the  Author,  from  designs  prepared  under  the 
supervision  of  the  late  borough  engineer.  The  plan  and  internal 
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arrangement  of  the  Bath  presents  certain  unique  features  worthy 
of  obeerratiou. 

(g)  Flans  for  a  farther  extension  to  this  bath,  oomprising 
slipper  baths  and  vapour  baths  hare  been  approved  by  the  Town 
Council,  and  forwarded  to  the  Local  Government  Board  for  sanc- 
tion to  a  loan  of  3625/.,  the  plans  for  this  work  having  been  pre- 
pared under  the  supervision  of  the  Author. 

{h)  Flans  for  a  new  fire  station  with  firemen's  dwellii^  at 
rear  have  also  been  prepared  under  the  supervision  of  the  Author, 
and  approved  by  the  Town  Council,  and  forwarded  to  the  Local 
Government  Board  for  sanction  to  a  loan  of  8628/. 

On  this  same  site,  there  are  erected  electric  poww  station, 
tramway  sheds  and  offices,  from  designs  prepared  under  the 
supervision  of  the  late  borough  engineer,  and  executed  by  the 
Council's  workmen  under  hia  supervision,  at  a  cost  of  about 
26,021/.  (approximately  5^(2.  per  foot  cube). 

The  electrical  engineer  and  tramways  manager  (Mr.  W.  0. 
Ullmann,  M.  r.E.R,  M.I.Mech.E.)  has  kindly  supplied  the  follow- 
ing particulars  respecting  these  works : — 

East  Ham  Cobpobatiox  Elkctuic  Lighting  and  Tjiamwats 
Undketaking. 
The  electric  lighting  and  tramways  undertaking  was  inaugu- 
rated in  June,  1901.  The  generating  plant  then  consisted  of  four 
multipolar  generators,  coupled  to  cross  compound  engines,  having 
a  total  of  1150  I.H.P.  The  engines  were  built  by  Messrs.  J.  Mus- 
grave  and  Sons,  of  Bolton,  and  the  generators  by  Messrs.  The 
English  Manufacturing  Co.,  Preston.  The  boiler-house  plant  con- 
sisted of  four  Babcock  and  Wilcox  boilers,  each  having  a  heating 
surface  of  3850  square  feet  capable  of  evaporating  10,000  lbs.  of 
water  per  hour.  The  initial  capital  expenditure  amounted  to 
66,976/,  Owing  to  the  increasing  demand  for  supply,  the  plant 
has  been  considerably  added  to,  the  first  extension  consisting  of  a 
T'lO  I.H.P.  Musgrave-Dick  Kerr  engine  and  generator,  the  second 
of  a  1250  I.H.P.  Musgrave-Dick  Kerr  engine  and  generator,  and 
recently  a  1750  I.H.P.  Browett,  Lindley-Westinghouse  engine 
and  generator  has  been  installed,  bringing  the  total  up  to  4800 
I.H.P,  The  boiler-house  plant  has  been  doubled,  making  eight 
boilers  now  in  use.  The  total  capital  expenditure  up  to  March, 
1911,  amounting  to  128,993/.  The  annual  output  has  increased 
during  this  period,  from  730,642  units  generated  to  3,895,350 
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units,  and  the  revenue  from  7094^.  to  27,604Z.  One  of  the  recent 
additions  has  been  the  inBtallation  of  a.  complete  new  condeosing 
plant  of  the  evaporative  type.  The  condenser  haa  a  capacity  of 
40,000  Ibe.  of  ateam  per  hour,  but  the  air  pumps  (Edwards')  and 
auxiliaries  are  capable  of  working  up  to  a  full  capacity  of  60,000 
lbs.  of  steam  per  hour.  In  connection  with  the  electric  tram- 
ways, the  total  length  of  line  authorised  was  9^  miles,  but  the 
length  of  routes  completed  at  the  time  of  opening  was  4^  miles. 
The  rolling  stock  originally  consisted  of  twenty  top-seat  single 
truck  cars.  At  the  present  time  forty-five  oars  are  in  use,  and 
the  route  mileage  open  7'6  miles.  The  capital  expenditure  has 
increased  from  the  initial  expenditure  of  82,978/.  to  191,158/. 
The  total  revenue  has  increased  during  the  period  from  15,619/. 
to  53,084/.  per  annum,  and  the  passengers  carried  from  5,298,470 
to  17,668,911. 

Owing  to  the  geographical  position,  inter-ninning  with  neigh- 
bouring authorities  is  absolutely  necessary  in  order  to  meet  the 
public  convenience,  and  the  severe  competition  of  motor  'buses 
which  swarm  over  our  main  roads.  The  Corporation  cars  inter- 
rua  with  the  LO.C.  West  Ham  Corporation,  and  Barking  Council 
tramways  wherever  possible,  with  good  results.  The  electric 
lighting  and  tramways  are  run  as  a  combined  undertaking,  under 
one  committee  and  one  management.  The  following  summary 
will  give  at  a  glance  the  result  of  the  first  completed  ten  years' 
working  of  the  combined  undertakings : — 

SoHMART  or  BttDLT  or  Teh  Team'  Work  to  June,  1911. 


Capital  ootlBT 
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OiMtproat      

P«i  cent,  to  average  oatlnj  . , 
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HeU  profit         

Ctotnbaled  to  relief  of  rotes  . . 
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191.158 

422.M3 

111.49S 

7' I  per  oenL 


98.3US 
14,114 
35,T8ti 


fi.  Libraries— ThQ  Public  Libraries  Act  was  adopted  by  the 
f mpdl  pu  jJujcig  18,  1895,  and  by  a  local  Act,  the  Corporation 
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is  empowered  to  raise  a  rate   of  l^d.  in  the  £  for  library 
purposes. 

In  addition  to  the  central  library  before  mentioned,  the 
Council  possesses  three  libraries.  That  at  North  Wool^ch  was 
opened  in  1896,  and  is  a  freehold  ooruer  house,  which  was  pur- 
chased by  the  Council  out  of  revenue.  Previous  to  the  opening 
of  the  Plashet  library,  temporary  premises  were  taken  in  High 
Street  North,  East  Ham,  which  were  used  for  library  purposes 
till  the  year  1899,  when  the  Faaemore  Edwards  Library  in  Plashet 
Grove  was  opened.  This  building  was  the  gift  of  the  late  Paas- 
roore  Edwards,  Esq.,  amounting  to  4000^  The  accommodation  on 
the  ground  floor  comprises  ladies'  reading-room  for  twenty  readers, 
magazine  room  for  twenty  readers,  newsroom  for  about  thirty 
reader8,also  lending  librarywith  shelves  for  aboutl8,000  volumes. 
The  first  floor  of  this  library  is  taken  up  for  caretaker's  apart- 
ments. The  Manor  Park  Branch  Library,  Bomford  Road,  was 
erected  in  the  year  1904,  out  of  funds  provided  by  Andrew  Car- 
negie, Esq.,  from  designs  prepared  under  the  supervision  of  the 
late  borough  engineer,  and  erected  by  the  Council's  own  work- 
men at  a  cost  of  5000/.  (price  per  foot  cube,  la.).  The  accommoda- 
tion on  ground  floor  comprises  a  newspaper  room  for  forty  readers, 
magazine  room  for  thirty-six  readers,  also  lending  library  at  rear, 
with  shelves  for  about  15,000  volumes.  On  the  first  floor  there 
is  a  lecture  hall,  capable  of  seating  200  persons,  with  cloak  rooms 
and  the  usual  ofGces. 

7.  Artisans'  Dwellings. — The  Council  has  purchased  fifteen 
acres  of  laud  for  the  erection  of  artisans'  dwellings,  and  there 
are  now  sixty-six  double  tenements  in  Savage  Gardens,  and  forty 
double  tenements  in  Brooks  Avenue.  These  are  let  at  68,  6c2. 
downstairs,  and  7s.  upstairs,  the  accommodation  provided  being 
a  sitting-room  or  parlour,  two  bedrooms,  living-room  and  scullery 
with  bath  and  w.-c.  for  each  tenement. 

8.  Fire  Protection. — The  present  fire  station  is  situate  in 
Wakefield  Street,  and  is  well  equipped  for  an  old  station.  In 
addition  to  the  main  station,  there  is  a  branch  night-and-day 
station  at  Manor  Park. 

The  present  strength  of  the  brigade  is : — One  saperinten- 
dent,  one  deputy  superintendent,  one  engineer,  nine  firemen,  two 
coachmen,  total  fourteen  men,  four  horses  (hired). 

There  is  an  electric  fi]fe  alarm  system  throughout  the  district. 
The  present  number  of  street  alarm  posts  is  sixteen.    Than  aro 
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also  fifteen  oall-bellB  to  firemen's  and  turncocks'  houees  in  close 
proximity  to  the  station. 

The  equipment  of  the  brigade  is  as  follows : — 
One  steam  fire  engine,  one  manual  fire  engine,  one  horse- 
drawn  escape  and  hose  tender,  two  hand-drawn  escapes,  four 
jumping-sheets,  six  handpumps  and  hose,  3500  feet  of  canvas 
hose,  one  smoke  helmet,  eight  scaling  ladders. 

9.  Parka  and  Pleasure  Grounds. — Central  Park  has  an  area 
of  about  twenty-five  acres,  oontaining  cricket  pitches,  football 
grounds,  bandstand,  bowling  green,  and  tennis  courts.  The  bowl- 
ing green  (consisting  of  six  rinks)  was  laid  out  by  labonr  provided 
by  the  Distress  Committee.  The  tennis  courts  are  constructed 
on  the  hard  surface  principle,  and  finished  off  with  the  En-Tout- 
Cas  Tennis  Court  Company's  material 

Flashet  Park  has  an  area  of  1 8  acres,  and  is  laid  out  similarly 
to  Central  Park,  including  a  bowling  green,  which  was  also  formed 
by  Distress  Committee  labour.  The  tennis  courts  in  this  park 
are  of  turf. 

Beckton  Park  has  an  area  of  13  acres,  and  contains  cricket 
pitches,  football  grounds,  and  general  playing  fields, 

Wanstead  Flats,  with  an  area  of  about  ninety-six  acres  (in  so 
far  as  within  the  borough),  are  situate  in  the  northern  portion  of 
the  borough,  and  at  the  southern  extremity  of  Epping  Forest, 
They  are  vested  in  the  City  of  London  Corporation,  East  Ham 
Corporation  having  control  by  arrangement.  The  borough  has 
provided  a  bandstand  and  numerous  cricket  and  football  pitches, 
also  tennis  courts. 

North  Woolwich  Gardens  have  an  area  of  about  eight  and  a 
half  acres,  and  are  situated  in  the  southern  portion  of  the  borough, 
on  the  bank  of  the  Eiver  Thames.  They  are  maintained  by  the 
London  County  Council,  the  borough  of  East  Ham  contributing 
towards  the  initial  cost  of  purchase. 

Barking  Bead,  Greatfield  Estate,  Little  Ilford,  and  Vicarage 
Lane  Grounds  (a  total  area  of  about  twenl^-six  acres),  sxe  laid 
out  as  playing  fields  for  children. 

The  foregoing  parks  and  playing  fields  provide  a  total  area 
of  186J  acres  of  open  space  within  the  borough,  to  a  population 
of  approximately  140,000  persons,  and  an  acreage  of  'J3'2G. 

10.  Open-air  Surtrnmitig  Bath.— la  the  jeB.ri.9Q2,the  Council 
constructed  by  direct  labour,  at  a  cost  of  1200^.,  an  open-air 
swimming  bath  in  the  south-east  corner  of  Central  Park.    The 
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size  of  the  swimming  pond  h  90  feet  by  30  feet,  and  at  the  deep 
eod  has  a  depth  of  6  feet  6  inches  and  at  the  shallow  end  2  feet 
6  inches.  It  is  constructed  with  cement  concrete  tetaining  walla 
and  floor,  the  whole  being  lined  with  terrazzo.  The  bath  ia  fitted 
with  the  usual  accesBoriea,  and  is  surrounded  by  fifty  dressing 
boxes.  The  pleasure  of  a  swim  and  a  run  in  the  open  when  the 
weather  is  &TOura.ble  is  a  feature  of  the  open-air  bath,  which  the 
covered-in  bath  fails  to  provide. 

11.  Hospitals.— lu  the  year  1900,  seventeen  acres  of  land 
were  purchased  in  the  soutb-west  part  of  the  borough,  and  the 
temporary  corrugated  iron  building,  which  for  several  years  had 
been  situate  at  Bonny  Downs,  near  the  Sewage  Works,  was 
removed  to  the  new  site  in  1901.  Two  years  later,  an  additional 
corrugated  iron  building  was  erected  for  diphtheria  and  scarlet 
fever.  In  the  year  1006,  the  late  borough  engineer  was  instructed 
to  prepare  a  scheme  for  the  provision  of  permanent  buildings. 
Tliia  complete  scheme  provided  for  one  hundred  beds,  at  a  cost 
of  48,000/.,  ranged  in  a  series  of  separate  pavilions.  The  first 
of  these  pavilions  was  erected  at  a  coat  of  140J.  per  bed,  or  5frf. 
per  foot  cube,  the  accommodation  being  for  twenty-six  beds.  The 
laundry  and  porter's  lodge  were  built  at  the  same  time.  In 
the  year  1908,  a  further  block  of  two  storeys  was  erected,  the 
accommodation  on  ground  floor  being  for  twenty  beds,  the  upper 
floor  being  used  for  nurses'  sleeping  quarters,  etc.,  the  cost  being 
4500/.  (approximately  &\d.  per  foot  cnbe).  Also  an  observation 
block,  built  on  the  cubicle  system,  containing  twelve  beds,  with 
glass  partitions  dividing  tbe  beds,  the  cost  being  1680/.,  or  140/. 
per  bed,  or  %d.  per  foot  cube.  The  arrangement  and  economy 
of  this  plan,  both  in  first  cost  and  in  working,  commends  it  to 
notice.  A  bungalow  for  resident  medical  ofQcer  has  also  been 
provided,  also  complete  laundry,  disinfeotor,  stabling,  and  ambu- 
lance accommodation  is  provided  on  the  site.  One  of  the  corru* 
gated  iron  buildings  has  now  been  converted  into  a  shelter  for 
the  treatment  of  consumption,  and  a  portion  of  the  last  erected 
iron  building  is  also  used  for  the  same  purpose. 

12.  Road  and  HigMoay  Maintenance. — There  are  06  miles  of 
public  highways  within  the  borough,  6^  miles  being  county  main 
roads.  These  latter  are  maintained  by  the  Corporation  under 
agreement  with  tbe  County  Council,  On  all  the  main  roads 
there  is  a  very  heavy  traffic.  Especially  is  this  the  case  in  Bom* 
ford  Road,  it  being  the  main  thoronghfare  between  London  and 
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Colchester.  The  scaveDging  and  maiutenance  is  carried  out  hy 
direct  lahour,  the  horae  haulf^  being  carried  oat  by  contract. 
The  wage  of  roadmen  is  SOs.  per  week  for  forty-eight  hours. 
The  Corporation  owns  thirty-two  water  vans,  the  haulage  of 
these  being  carried  out  by  contract.  The  number  of  metered 
hydrant  stand  posts  is  sixty-eight,  the  charge  for  water  being  6rf. 
per  thousand  gallons.  The  water  is  obtained  from  the  Metro- 
politan Water  Board,  For  the  purposes  of  scavenging  and  road 
watering,  the  borough  is  divided  into  two  districts,  each  being 
in  charge  of  a  road  foreman  (wage,  SOs.  per  week).  The  cartage 
of  road  sweepings  and  slop  ia  carried  out  by  contract,  and  costs 
approximately  1550^.  per  annum.  All  streets  are  40  feet  wide, 
except  the  main  roads,  which  are  from  50  to  60  feet  wide.  In  each 
of  the  main  roads,  there  is  a  Hoe  of  tram-track,  the  maintenance  of 
this,  including  18  inches  on  each  side  of  the  outer  rails,  is  carried 
out  hy  the  borough  engineer's  department  on  the  requisition  of 
the  tramways  manager,  and  at  the  cost  of  the  tramways  under- 
taking.    Within  the  borough  are  2  miles  of  wood-paved  roads, 

1  mile  of  granite-paved  roads.  Similes  of  granite  macadam  roads, 

2  J  miles  of  tar  macadam  roads,  55  miles  of  flint  roads. 

The  attention  of  the  Institution  is  called  to  the  paving  of 
the  Barking  Road  with  sectional  hard-wood  blocks,  3^  inches 
in  depth,  laid  from  two  to  three  years  ago,  which  promise  to  give 
excellent  results,  particularly  in  relation  to  the  tramway  track, 
and  the  side  margins.  The  total  area  of  paving  so  laid  is  about 
twenty-five  thousand  square  yards  of  roadway  and  tramway. 

There  is  also  a  short  piece  of  Val  de  Travers  bituminous 
grouted  macadam  roadway,  which  cost  about  Ss.  5d.  per  square 
yard  to  lay.  Roadoloum  has  also  been  laid  at  a  cost  of  about 
2s.  lO^d.  per  square  yard,  theae  prices  include  scarifying,  laying 
three  inches  of  broken  granite  and  grouting  with  binder.  All  the 
flint  roads  are  water  bound.  "Glutrin  "  has  been  used  in  formation 
and  repairing  aide  roads,  this  material  being  used  in  conjunction 
with  pit  ballast,  blue  lias  lime,  and  chalk  rubbish,  the  cost  work- 
ing out  at  about  la.  4d.  per  square  yard,  inclusive. 

During  the  past  ten  years,  about  twenty-one  miles  of  private 
streets  have  been  made  up  by  direct  labour  under  the  150th 
section  of  the  Public  Health  Act,  the  average  cost  being  9s.  4Jrf. 
per  foot  of  frontage. 

The  carriageway  is  finished  off  with  Kentish  flints,  and 
the  footpaths  in  granolithic,  laid  in  situ.    The  granite  kerb  is 
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provided  by  the  estate  owner  when  the  street  is  laid  out,  and  is 
taken  up  and  releid  on  cement  concrete  attbe  time  of  making  up. 
Ihe  granite  channel  ia  provided  and  laid  on  Portland  cement 
concrete  and  included  in  the  cost  of  making  up. 

13.  Sewerage  aTid  Sewage  Disposal. — Tbe  drainage  of  the  dis- 
trict is  partly  on  the  "  separate  "  system,  the  surface  water  flow- 
ing to  tbe  watercourses,  and  the  sewage  to  tbe  Council's  own 
works  and  pampiug  station. 

The  following  particulars  are  kindly  supplied  by  Mr.  A. 
Horsburgh  Campbell,  M.Inst.C.E.,  the  engineer  responsible  for 
tiie  sewage  works  : — 

East  Ham  Sewagk  ahd  Refuse  Disposal  Works. 

The  sewage  disposal  works  were  originally  provided  for  a 
population  of  about  20,000  people,  when  first  laid  down  upon  the 
designs  of  Mr.  Charles  Jones,  M.Inst.C.E.,  and  Mr,  W,  H.  Savage, 
A.M.In8t.C.E.,  the  first  surveyor  of  the  district.  They  were 
opened  iu  1886,  and  had  to  do  duty  in  theur  original  condition 
until  1902.  At  this  time,  the  population  had  grown  to  nearly 
100,000  persons  and  the  demands  were  seriously  disproportionate 
to  tbe  means  available.  A  proposal  was  submitted  for  connect- 
ing the  outfall  drainage  with  the  London  County  Council's  out- 
fall sewer  at  Beckton.  Subsequently,  however,  owing  to  the 
difficulty  of  ascertaining  from  the  London  County  Council  the 
terms  upon  which  they  would  receive  the  sewage  of  the  borough, 
and  other  local  causes,  it  was  decided,  upon  the  advice  of  the 
late  borough  engineer,  to  at  once  proceed  with  the  adaptation 
and  extension  of  tbe  then  existing  works  and  pumping  plant,  so 
as  to  bring  those  original  works  up-to-date  and  to  make  them 
available  for  a  population  of  at  least  150,000  persons.  To  this 
end,  the  enlarged  pumping  station  was  built;  new  pumping 
plant  provided  as  per  particulars  following ;  a  refuse  destructor 
for  the  supply  of  steam  was  introduced  ;  the  precipitation  tanks 
were  enlarged ;  three  acres  of  bacterial  filters  were  provided ;  the 
latest  addition  being  a  humus  basin  or  tank  (one  acre  in  extent) 
for  the  final  purification  of  the  filtered  liquid.  These  works  (in- 
volving an  expenditure  of  44,000/.)  were  carried  out  by  direct 
labour,  aided,  as  regards  the  filters  and  humus  basin,  by  distress 
labour.  Certain  features  in  the  arrangement  and  operation  of 
these  works  are  worthy  of  notice,  viz.  :— 
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(1)  The  completely  self-contained  nature  of  their  design  and 
operation,  that  is  to  say,  a  perfect  cycle  of  operstiona  is  realised ; 
in  that  the  power  needed  to  pump  the  sewage  and  to  do  the 
other  incidental  duties  of  purification  is  provided  by  the  crude 
refuse  of  the  town,  burned  in  the  destructor,  the  resultant 
clinker  being  in  turn  used  for  the  subsequent  purification  of  Ae 
effluent. 

(2)  Another  feature  of  the  works  is  the  great  extent  of  natural 
aeration  of  the  sewage  at  its  various  stages  of  purification  by 
extended  weirs  at  every  stage,  and  undoubtedly  the  results 
obtained  are  attributable  in  a  very  lai^  manner  to  this  free  ex- 
posure of  the  liq^uid  to  the  natural  agency  of  sun,  light,  and  air. 

Those  results — in  point  of  low  capital  and  working  cost,  and 
the  results  obtained — amply  justify  the  wisdom  of  the  Council's 
decision  in  utilising  their  own  works  and  in  retaining  the  control 
of  this  important  adjunct  of  local  sanitary  administration.  Ap- 
pended hereto  is  a  table  of  the  analysis  of  the  crude  sewage,  and 
of  the  final  efflnent,  which  standard  may  be  said  to  be  consistently 
maintained. 

On  arrival  at  the  works,  the  sewage  passes  through  a  screen- 
ii^  chamber,  equipped  with  penstocks,  byepass,  etc.  On  each 
main  sewer  there  is  a  manhole  oontainiug  a  fixed  screen,  8  feet 
by  6  feet  with  vertical  bars  J -inch  apart.  These  screens  are 
cleaned  by  means  of  travelling  rakes,  which  lift  the  screenings 
to  a  trough  above  ground-level. 

The  rakes  are  cleaned  automatically  by  a  patent  rake-clean- 
ing gear.  The  whole  of  the  mechanical  part  of  this  work  was 
supplied  by  Messrs.  Stott,  of  Haslingden.  The  power  for  driving 
same  is  supplied  by  means  of  a  3^  H.F,  vertical  engine,  connected 
by  shafting  from  the  engine  house.  The  sewage  next  flows  to 
a  pump  well  beneath  the  engine-house  floor,  &om  which  it 
is  pumped  into  precipitation  tanks.  The  pumping  plant  for 
the  cnule  aew^  consists  of  two  direct-coupled  "Aliens'" 
25-iitoh  twin  centrifugal  pumps,  each  capable  of  delivering 
20,000,000  gallons  per  day,  driven  by  h^h  speed  (460  revolutions 
per  minute)  165  B.H.P.  forced  lubricating  condensing  engines, 
steam  being  supplied  at  a  pressure  of  160  lbs.  per  square  inch, 
and  one  12-inch  centrifugal  pump,  gear  driven  by  45  B.H.P.  motor 
capable  of  delivering  6,000,000  gallons  per  day.  A  126-kilowatt 
electric  generating  set,  1^  Mather  and  Piatt,  working  at  230  volts, 
is  installed  for  the  purpose  of  providing  eleotricity  to  light  the 
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voTkB,  to  pump  the  t&ak  effluent  on  to  percolating  filters,  and 
also  to  provide  energy  for  driving  the  12-inch  centrifugal  pump 
in  engine  house.  The  total  height  the  sewage  la  lifted  from  the 
normal  water-level  of  the  pump  well  into  the  tanks  is  32  feet. 
As  it  flows  into  the  tanks,  the  sewage  is  treated  with  lime,  nine 
grains  of  which  is  applied  to  each  gallon  of  sewage.  There  are 
two  continuous-flow  precipitation  tanks,  155  feet  by  24  feet 
6  inches  by  7  feet  average  depth  below  weirs.  Only  one  tank 
JB  in  use  at  a  time  during  dry  weather.  Each  tank  is  cleaned 
out  once  weekly.  The  effluent  from  these  tanks  is  treated  with 
ferric  sulphate  in  liqaid  form,  to  the  amount  of  4'7  grains  per 
gallon  of  sewage.  It  then  flows  into  one  of  the  three  quiescent 
tanks,  each  200  feet  by  50  feet  by  7  feet  average  depth,  and  is 
allowed  to  rest  in  same  for  two  to  three  hours.  One  tank  is 
cleaned  out  each  week.  Provision  is  made  for  gravitating  the 
tank  effluent  back  to  the  pump  well,  and  retreating  it  if  found 
necessary.  The  final  tank  effluent  is  pumped  by  an  electrically 
driven  centrifugal  pump,  capable  of  delivering  6,000,000  gallons 
per  day,into  a  cast-iron  pipe,  15  inches  in  diameter,  reducing  to 
12  inches  and  9  inches  in  diameter,  which  encircle  the  filter  beds. 
From  these  pipes,  distributing  pipes,  4  inches  and  3  inches  in 
diameter,  are  laid  in  lines  at  intervals  of  8  feet  across  the  bed, 
and  "  fixed  sprays  "  are  fitted  on  these  pipes  at  9  feet  distances 
apart.  The  sprays  are  of  two  types,  one  made  by  Messrs.  Jones 
and  Attwood,  of  Stourbridge,  and  the  other  made  by  Messrs, 
Stone  and  Co.,  of  Deptford,  and  patented  by  Mr.  Carpenter,  the 
engineer  and  manager  of  the  works.  The  filters  are  composed 
of  refuse  destructor  clinks,  broken  to  a  gauge  of  2  inches  to 
^  inch,  one  filter  being  6  feet  deep  and  one  4  feet  9  inches  deep. 
The  dry-weather  sewage  is  applied  at  the  rate  of  162  gallons 
per  cubic  yard  per  day. 

A  contact  bed,  one  acre  in  extent,  three  feet  deep,  the  medium 
being  broken  clinker,  is  provided  to  purify  the  supernatent 
watco'  drawn  off  from  the  quiescent  tanks.  The  bed  is  only 
filled  twice  a  day,  the  tide  preventing  the  use  of  this  bed  in 
three  cycles  of  eight  hours  each  per  day.  The  effluent  from 
these  beds  flows  through  a  humua  basin — one  acre  in  area.  It 
enters  at  one  comer,  and  flows  by  a  cirouitous  route  over  four 
weirs,  to  a  pipe  dischai^ing  into  the  main  effluent  drain.  The 
object  of  the  humus  basin  is  to  allow  any  suspended  matter  in 
the  filtered  efflaent  to  settle,  and  at  the  same  time  to  aerate 
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aame  as  much  as  possible.  The  main  effineat  drain,  4  feet  in 
diameter,  discharges  into  the  tidal  Eiver  Eoding,  at  low  water 
level  The  sludge  from  the  precipitation  tanks  is  swept  out  by 
means  of  squeegees  through  12-incb  valves  into  a  sludge  conduit, 
and  thence  to  a  pump  well,  whence  it  is  pumped  by  two  Tangyes' 
horizontal  direct-acting  pumps  into  a  timber  trough,  along  which 
it  flows  at  a.  gradient  of  1  in  90  to  a  lagoon,  formed  with  banks 
of  bouse  refuse  on  the  marsh. 

The  quantity  of  sludge  pumped  is  about  1050  tons  weekly. 
The  above  sludge  covers  an  area  of  about  one  acre,  7  feet  deep  per 
annum.  The  total  area  of  the  works  is  about  56  acres,  of  which 
18  acres  are  still  available  for  the  disposal  of  the  sludge. 

He/use  Destructor. — The  refuse  destructor  adjoins  the  sew^e 
disposal  works,  and  contains  two  units  of  three  cells  each,  Mel- 
dmm's  "  Simplex  "  front-feed  destructor.  Forced  draught  (hot 
air)  is  supplied  from  two  regenerators,  each  of  264  tubes,  and 
1100  square  feet  of  heating  surface.  The  grate  area  of  each 
unit  is  80  square  feet.  Attached  to  one  unit  is  a  Lancashire 
boiler,  30  feet  long  by  8  feet  6  inches  diameter,  with  1100  square 
feet  of  heating  surface.  To  the  second  is  attached  a  Babcock  and 
Wilcox  water  tube-boiler,  2255  square  feet  of  heating  surface. 
An  auxiliary  grate  is  fitted  to  the  Babcook  and  Wilcox  boiler, 
thus  enabling  coal  to  be  burned  if  the  refuse  is  very  wet  or  too 
poor  in  quality  to  generate  the  steam  required  for  the  works. 
The  units  are  worked  alternately,  one  working  whilst  the  other 
is  being  cleaned,  thus  giving  a  coutinaous  working  of  168  hours 
per  week. 

The  weight  of  refuse  daily  destroyed  is  from  50  to  60  tons 
the  average  weight  of  the  refuse  in  summer  being  6  cwts.  per 
cube  yard,  and  in  winter  9i  cwts.  per  cube  yard.  The  present 
chimney  shaft  is  100  feet  high,  and  a  new  one  is  being  erected 
8  feet  internal  diameter  and  150  feet  high. 

Capttai.  Cost  or  Wobkb.  £ 

Tanks  and  original  building*        21,000 

AlteratioDt  to  sama 2,0OU 

Deatrnctor,  two  nuita  of  three  oelli  eact),  boiler  plant,  approaoh 

road*  and  fonndation  work        12,500 

Oatfall  to  Birer  Boding dOOO 

Filten(2»cret)(»mptete 7JK)0 

New  pnmiring  plant,  deep  well,  ■oreening'  gear,  eto.     ..         ..  12,000 

Hamiu  boain  and  oonttot  bed       4,000 
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Numher  of  Men  em^yed. — The  aumber  of  men  employed  is 
thirty-six,  viz.: — 

(a)  On  sewage  pumping  and  purification :  one  man^r,  three 
ahifb  engineers,  three  engine  drivers,  one  fitter,  three  chemical 
mixers,  one  sludge  pump  man,  three  tank  men. 

(6)  On  destniotor  stafi",  working  in  three  relays  of  e^jht  hours 
each  :  six  stokers,  six  trimmers,  one  cleaner,  two  carmen. 

(c)  Miscellaneous  duty :  six  general  labourers ;  total,  thirty- 
aix.    Total  weekly  wages  amount  to  approximately  lOL 

Annual  working  cost,  6975/.,  made  up  as  follows : — 


ToUK. 

Whmoffor: 

DHtnctor. 

PnoplBg. 

„.!=«■„ 

^ 

^ 

^ 

8650 

1907 

1002 

1141 

300 

250 

SO 

nnenali)           

400 

150 

100 

150 

Coalandooke        

400 

800 

100 

1250 

1260 

220 

100 

50 

70. 

Boodi  ud  feoaiDg 

125 

60 

3 

GO 

330 

100 

100 

130 

£6973 

£2227 

£1707 

£8041 

Eqiitvalont   to  rata   bnrdeii    per 

pound  of  rateable  value,  approz. 

342d. 

l-OOd. 

0'84<1. 

Coat  per  head  of  population,  inclusive  of  pumping  and  refuse 
cremation,  about  Is.  per  annum. 

14.  Work^iops, — Some  yeeirs  ago  the  Council  wore  able  to 
purchase  at  a  very  reasonable  fignre  a  range  of  corrugated  iron 
buildiugs,  which  were  conveniently  adapted  so  as  to  form  ranges 
of  workshops,  oart  shedding,  and  stores.  Those  are  erected  on 
land  adjacent  to  the  sewage  works.  A  storekeeper's  office  and 
weighbridge  are  provided  at  the  entrance. 

15.  Convenienees, — Situate  at  junction  of  the  main  roads  are 
two  underground  sanitary  conveniences,  one  being  in  the  centre 
of  the  borough,  the  other  being  at  the  northern  end.  The  erec- 
tion of  further  conveniences  in  other  parts  of  the  borough  is  now 
under  consideration. 
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16.  Lightivg. — ^The  boiongh  is  lit  both  by  gas  and  electricity. 
The  main  thoronghfares  are  lit  with  arc  lampa,  and  the  side 
streets  by  electric  glow  lamps,  and  with  incandesoent  gas  lamps. 

The  gas  lamps  are  fitted  with  incaadescent  mantles,  burning 
23,  3^,  4,  and  4^  feet  per  honr  respectively.  The  current  is 
supplied  from  the  Council's  electric  gen^^ting  station,  and  the 
gas  by  the  Gas  Light  aud  Coke  Company,  the  lighting, 
extiDguiahing,  oleaning,  repairs  and  maintenance  both  of  gas  and 
electric  lamps  being  undertaken  by  the  Council's  workmen. 
The  wages  of  lamplighters  are  26«.  per  week  and  uniform. 

17.  Dust  Collection, — This  work  is  carried  out  under  the 
supervision  of  the  chief  sanitary  inspector.  The  Corporation 
owns  the  dust  vans,  and  employ  the  dustmen  direct,  but  the 
horse  and  driver  are  contracted  for,  the  amount  of  the  contract 
for  the  current  year  being  2750/.  The  collection  is  made  once 
a  week,  the  whole  being  carted  to  the  refuse  destructor. 

18.  Workmen, — The  number  of  men  r^nlarly  entployed  in 
the  engineer's  department  is  about  three  hundred  and  fifty,  this 
number  including  those  engaged  on  scavenging,  sewer  work, 
street  works,  parks,  sewage  works,  and  workshops.  Each  man 
is  allowed  Bank  holidays,  with  pay,  and  one  day  annual  holiday 
for  each  two  months'  completed  service,  such  holiday  not  to 
exceed  one  week. 

Sick  Pay, — After  twelve  months'  service  each  workman  is 
allowed  two  weeks'  full  and  two  weeks'  half  pay  in  any  one 
twelve  months.  The  average  working  hours  are  forty-eight  per 
week,  with  a  minimum  wage  of  SOs.  per  week  for  a  man  twenty- 
one  years  of  age.  The  mechanics  axe  paid  the  Trades  Union  rate 
of  wf^ea,  and  work  the  hours  of  labour  as  laid  down  by  their 
respective  Unions. 

The  Author  desires  to  acknowledge  the  very  able  and  willing 
assistance  rendered  by  his  deputy,  Mr.  Baker,  the  chief  assistant, 
Mr.  Brook,  and  the  engineering  assistant,  Mr.  Bridgewater,  to- 
gether with  the  general  staff  of  the  department,  in  the  carrying 
out  of  the  various  undertakings  of  the  Corporation. 

DISCUSSION. 

Mb.  E.  Willis  :  I  should  like  to  propose  a  very  hearty  vote 
of  thanks  to  Mr.  Birch  for  preparing  this  paper.  It  is  submitted 
in  a  most  condensed  form,  and  one  in  which  it  is  most  useful 
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to  ibe  Members.  I  should  like  to  ooDgratalate  the  borough  of 
East  Ham,  upon  its  abnormal  development,  and  especially  on 
the  lowaess  of  its  general  district  rate.  I  notice  the  poor  rate 
is  not  low,  to  put  it  mildly,  since  the  combined  rates  amount  to 
10«.  Id.  in  the  pound,  but  the  general  district  rate,  considering 
the  development  of  the  town,  has  been  kept  at  a  very  low  figure 
indeed,  and  the  officers  also  are  to  be  congratulated  on  thia,  beax- 
ing  in  mind  the  many  improvements  and  the  excellent  buildings 
they  have  to  show  for  it.  The  municipal  buildings  and  town 
hall  seem  to  be  ideal  from  the  point  of  view  of  centralisation- 
In  connection  with  the  library  we  are  told  that  the  Council  are 
permitted  to  raise  a  three-halfpenny  instead  of  a  penny  rate, 
which  most  of  us  have  not  the  privilege  of  raising  under  the 
ordinary  Library  Acts.  May  I  ask  if  it  has  been  necessary  to 
increase  the  rate  beyond  a  penny,  and  if  so,  whether  the  Council 
have  expended  to  the  utmost  of  their  powers  ?  I  am  also  sur- 
prised to  see  that  the  expenses  of  the  library  come  out  of  the 
poor  rate.  I  cannot  quite  understand  this.  Can  Mr.  Birch 
give  us  the  cost  of  administering  fiie  protection  throughout  the 
Borough.  Looking  at  the  map  the  district  appears  to  be  very 
elongated,  and  I  should  like  to  know  whether  the  ordinary  equip- 
ment aud  horse  haulage  is  the  best  for  a  district  of  considerable 
length,  or  whether  motor  traction  would  not  be  more  efficient 
from  the  speed  with  which  the  appliances  could  reach  the  build' 
ings  on  fire.  It  is  also  desirable  to  know  the  cost  of  this  particular 
department.  The  cost  of  the  open-air  swimming  bath  seems  to 
be  rather  high,  unless  there  is  something  abnormal  in  connection 
with  this  work.  I  know  another  case  in  which  the  area  of  the 
bath  was  three  times  as  great,  and  the  cost  was  not  half  as  much. 
It  may  be  that  there  are  some  special  points  which  account  for 
same,  such  as  building  by  "  casual "  or  "  unemployable  "  direct 
labour.  I  should  like  to  know  whether  there  is  more  than  one 
block  of  the  hospital  designed  by  Mr.  Campbell,  of  which  the 
design  is  registered.  Mr.  Chas.  Jones  has  been  connected  with 
many  sewage  and  other  works,  in  various  parts  of  the  country, 
and  he  was,  in  conjunotiou  with  Mr.  Savt^e,  the  pioneer  of  these 
works.  It  proves  the  excellence  with  which  they  were  designed 
and  carried  out,  that  they  have  been  able  to  cope  with  a  popula- 
tion of  100,000  before  reconstruction  became  necessary.  I  can- 
not quite  find  out  the  daily  flow  per  head  of  population.  It 
seems  to  me  if  these  works  coped  with  a  popula^on  of  100,000, 
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the  daily  flow  cannot  be  very  heavy,  and  this  may  be  due  to 
East  Ham  being  a  dormitory  for  London.  Then  with  regard  to 
the  analyeis,  we  are  told  that  an  ideal  standard  includes  1  grain 
per  gallon  of  oxygen  absorbed  in  three  hours.  I  am  afraid  I 
have  always  aimed  at  something  very  much  better  for  an  ideal 
standard.  Possibly  it  was  intended  to  be  set  forth  as  an  "  ordinary 
legitimate  standard"  and  not  an  "ideal." 

Mr.  Eeg.  Bbown  :  I  have  pleasure  in  seconding  the  vote  of 
thanks.  I  should  like  to  ask  what  method  is  adopted  in  the 
borough  to  communicate  with  the  firemen  under  the  control  of 
the  Council,  whether  the  firemen  are  housed  in  a  separate  build- 
ing or  whether  the  men  live  in  various  parte  of  the  borough. 
Difficulty  of  communication  is  most  important,  especially  where 
the  horses  are  hired.  I  do  not  agree  that  1200^.  is  an  excessive 
sum  for  an  open-air  bath.  Kowadays  such  a  bath  as  that  de- 
scribed in  the  paper  would  cost  considerably  more,  as  many 
recent  Acts  of  Parliament  would  increase  the  cost.  I  should 
like  to  ask  whether  the  bath  is  of  ordinary  oonstruotion  or  on 
the  ferro'Conorete  system.  The  information  in  regard  to  high- 
way maintenance  is  extremely  interesting.  East  Ham  is  in  the 
position  of  being  on  the  extreme  east  of  the  extra  Metropolitan 
area,  and  it  would  be  very  advisable  for  them — almost  essential 
for  their  development — that  there  should  be  a  better  means  of 
communication  between  the  north  and  south  sides  of  the  Thames. 
At  the  present  time  there  is  a  scheme  in  hand  in  the  east  end 
of  the  district  in  connection  with  the  docks,  and  if  the  Corpora- 
tion can  see  their  way  clear  to  approach  the  dock  authorities  to 
get  a  connection  between  East  Ham  and  the  south  side  of  the 
river  by  means  of  a  subway  for  vehicular  traffic,  it  would  prove 
of  benefit  not  only  to  East  Ham  but  to  London  generally.  In 
my  view,  it  was  a  short-sighted  policy  when  the  Woolwich  sub- 
way was  constructed  not  to  have  done  more.  They  ought  to 
have  constructed  a  carriageway  as  well  as  a  footway  for  foot 
passengers,  and  so  dispense  with  the  necessity  for  the  free  ferry. 
The  results  shown  in  respect  of  the  sewage  disposal  works  are 
admirable.  The  ideal  standard  referred  to  is  a  very  good  one.  It  is 
not  quite  what  one  may  get  in  some  works,  but  if  every  authority 
could  get  such  a  standard,  there  would  be  no  reason  for  complaint, 
because  the  river  Koding,  into  which  the  effluent  is  discharged, 
is  not  a  very  large  one,  and  is  largely  composed  of  sewage 
efiluent,  not  only  from  East  Ham,  but  from  other  authorities. 
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Mr.  W.  L.  Bsadlet  :  It  might  be  iDtereeting  to  the  memberB 
to  know  vbat  the  preaeure  is  in  the  vater-mains,  because  it 
seems  to  me  the  district  is  a  fairly  flat  one,  and  the  question  of 
motor  traction  may  not  apply,  for  there  may  be  sufficient  pres- 
sure in  the  mains  to  practically  do  without  a  steamer  or  other 
methods  of  dealing  with  fires.  With  reference  to  the  swimming 
bath,  it  seems  to  me  the  amount  of  1200^,  ia  rather  heavy,  but, 
before  seeing  the  bath,  it  is  difficult  to  express  an  opinion  about 
it.  Another  point  ia  whether  anything  has  to  be  paid  for  water, 
how  it  is  obtained  and  changed,  and  whether  it  has  to  be  pumped 
in  or  out.  There  may  be  reasons  for  what  seema  thia  excessive 
cost. 

Mb.  a.  C.  James  :  As  to  the  roads,  I  should  like  to  know 
how  roadoleum  and  glutrin  stand  during  the  winter  months. 
With  regard  to  the  cost  of  private  streets,  I  presume  the  cost 
does  not  include  the  kerb  and  the  surface-water  drains  which 
were  put  in  them  before  by  the  owners.  If  Mr.  Birch  could 
give  us  the  amount  of  the  cost  per  house  per  annum  for  collec* 
-  tion  of  refuse  it  would  be  useful. 

Mh.  E.  H.  Essex  :  The  general  district  rate  is  3s.  8d.,  and 
the  poor-rate  6s.  5d.  in  the  pound.  At  Leyton  the  general  dis- 
trict is  38.  Sd.  and  the  poor-rate  5s.  8d.  in  the  pound.  It  ia  a 
shocking  state  of  things  that  the  poor-rate  should  be  so  high. 
Mr.  Birch  will  be  able  to  explain  that  the  education  rate  ia  very 
heavy  in  this  part  of  the  country.  "When  Mr,  Birch  sees  that 
the  general  district  rate  at  Leyton  ia  3^.  Zd.  in  the  pound,  he  can 
see  before  himself  a  large  field  for  possible  reduction.  His  street 
lighting  costs  him  77^.  a  mile,  and  mine  costs  107^-  That  meaus 
a  penny  rata  in  my  district.  With  reference  to  fire  protection, 
I  have  had  to  look  into  the  question  of  motor-propelled  instead 
of  horsed  vehicles,  and  the  report  showed  a  very  great  saving  in 
motor-propelled  vehicles  compared  with  horse-driven  vehicles 
in  this  particular  locality.  We  have  not  many  hills  to  cover. 
With  r^ard  to  street  water,  I  should  like  Mr,  Birch  to  look  into 
thia  carefully  and  let  me  have  the  number  of  loads  of  water  per 
van  per  day.  I  suggest  that  the  loads  per  van  should  be  24, 
and  the  loads  per  mile  should  be  four  with  roads  of  40  feet  width. 
We  are  told  that  the  cartage  of  road  sweepings  and  slops  ia 
carried  out  by  contract,  and  costs  approximately  1550/.  per 
annum.  I  would  urge  upon  members  of  the  Institution  that 
when  they  give  us  these  facts,  they  should  give  them  in  the 
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form  of  charts.  Then  we  are  told,  as  to  eewen^e,  that  the  dis- 
trict is  partly  on  the  sep;arate  system,  the  surface-water  flowing 
to  the  watercourses  and  the  sewage  to  the  Council's  own  works 
and  pumping-station.  That  word  "  partly  "  ia  a  thing  we  can 
all  think  ahout.  Does  Mr.  Birch  mean  that  only  the  front  roofs 
are  drained  into  the  surface-water  drains,  or  in  some  parts  of  the 
district  are  both  the  front  and  back  roofs  drained  separately 
from  the  sewers  ?  The  attempt  to  drain  back  premises  separately 
is  a  mistake.  With  r^ard  to  the  work  carried  out  by  distress 
labour  at  the  sewage  works.  Labour  is  at  times  a  distress  to 
those  who  have  to  labour,  but  I  think  in  this  particular  case  the 
distress  falls  upon  the  unfortunate  individual  who  has  to  saper- 
vise  it. 

Me.  CpBlTT :  Under  the  head  of  fire  protection,  Mr,  Birch 
has  given  us  a  statement  of  the  fire  station  and  its  equipment 
down  to  the  number  of  feet  of  hose,  but  I  think,  under  such  a 
head,  the  question  of  fire  prevention  comes  in.  Although  I 
understand  that  East  Ham  is  now  happily  called  the  dormitory 
of  London,  that  is  hardly  likely  to  be  the  case  in  ten,  fifteen,  or 
twenty  years'  time.  There  ia  a  tendency  for  manu&cturing 
businesses  to  move  out,  and  it  is  reasonable  to  suppose  there 
will  by  that  time  be  a  good  number  of  manufacturing  and 
trading  premises  in  this  district.  In  London  itself  the  fire  pre- 
ventive precautions  are  not  confined  to  carrying  party  walls 
through  the  roofs  of  buildings,  but  there  is  also  a  requirement 
that  all  businesses  carrying  on  manufactures  are  to  be  cut  ofT 
into  partial  divisions.  I  believe  the  only  other  town  where 
such  a  provision  applies  is  Glasgow.  I  think  the  reason  why 
for  fifteen  years  we  have  not  had  a  big  fire  in  London  is  that  the 
big  buildings  in  which  such  fires  start  are  cut  off  into  divisions. 
Mr.  Birch  may  be  well  advised  to  get  his  local  Council  to  con- 
sider the  desirableness  of  putting  in  some  provision  requiring 
these  very  big  buildings  to  be  subdivided.  I  think  it  is  quite 
possible  that  in  the  course  of  time  East  Ham  may  be  in  the 
county  of  London,  and,  if  so,  subdivisions  would  apply.  It  is 
only  fair,  I  think,  to  look  a  little  ahead  and  see  if  the  buildings 
which  are  put  up  could  not  be  brought  into  line  with  London. 
East  Ham  is  as  much  part  of  London  as  other  parts  in  the 
county,  and  more  thickly  populated  than  Eltham  or  Boehamp- 
ton,  and  it  is  more  reasonable  for  this  regulation  to  apply  in 
East  Ham  than  in  one-fourth  part  of  the  I/)ndon  county  area. 
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Me,  C.  Jones,  General  Honorary  Secretary :  You  will  not 
expect  me  to  enter  into  critical  discussion  or  remarks  on  thia 
paper,  1  have  been  deeply  interested  in  what  I  have  seen,  and 
I  cannot  but  congratulate  Mr.  Birch  and  such  members  of  the 
Council  as  are  here,  upon  the  very  satisfactory  condition  of  affoiia 
in  East  Ham.  There  are  very  few  here  who  realise  that,  per- 
haps, so  thoroughly  as  I  do.  You  have  seen  what  has  been 
written  in  the  paper  about  my  work  here.  It  was  my  privil^e 
nearly  thirty  years  ago  to  be  associated  with  my  friend  Mr. 
Savage  in  laying  down  the  first  system  of  drainage  that  was 
carried  out  in  connection  with  East  Ham.  That  was  in  the  year 
1884,  and  I  think  the  completed  works  were  handed  over  in 
1886  or  1887.  It  is  a  source  uf  gratification,  and  I  am  sure 
every  worker  here  will  realise  what  I  mean  when  I  say  that  it 
is  a  gratification  to  come  into  the  district  nearly  thirty  years 
after  to  find  the  system  still  in  successful  operation,  and  all  that 
has  been  done  has  been  an  extension  of  the  system  on  the  prin- 
ciple laid  down,  so  as  to  meet  the  requirements  of  the  growth  of 
population.  That  the  system  continues  to  work  well,  while  the 
population  has  increased  from  20,000  to  100,000,  could  not  but 
be  gratifying  to  those  who  had  to  do  with  the  designing  and 
carrying  out  of  the  scheme.  I  am  sure  that  appeals  to  every 
earnest  worker  who  has  any  degree  of  that  human  nature  and 
natural  pride  in  the  success  of  our  work  which,  I  presume,  we 
all  have  more  or  less.  When  I  visited  the  borough  some  few 
months  ago  to  say  good-bye  to  my  friend,  Mr.  Campbell,  on  his 
departure  for  Edinbui^h,  I  was  astonished  at  the  changes  which 
have  taken  place.  The  splendid  collection  of  buildings,  of  which 
your  magnificent  town  hall  is  a  central  feature,  is  sufiBcieut  to 
indicate  the  progress  which  has  been  made.  When  you  are  in 
earnest  in  your  work,  when  yon  are  prepared  to  spend  money  in 
a  reasonable  and  proper  way,  and  in  cultivating  the  highest  prin- 
ciples of  art,  it  is  a  moral  lesson  to  the  community.  I  mention 
this  because  I  have  heard  criticism  of  East  Ham  as  being  ex- 
travagant. I  do  not  believe  it.  My  district  difiers  from  this, 
because  the  character  of  the  district  is  different,  and  the  rateable 
value  is  71.  or  7^.  10s.  per  head.  You  cannot  help  the  fact  that 
yours  is  4/.  I  have  no  sympathy  with  those  who  are  constantly 
carping  at  a  little  more  on  the  rates.  Do  the  thing,  and  do  it 
well,  and  I  think  the  Council  of  East  Ham  are  endeavouring  to 
do  their  work  well,  and  I  know  that  in  the  end  the  work  they 
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bave  done  will  redound  to  their  honotir  and  peace  of  mind  as 
well.  I  m&j  say  that  of  the  several  towns  I  have  had  to  deal 
■with  there  are  none  I  can  look  back  npon,  and  feel  better  satisfied 
with  the  work-  that  has  been  carried  on  so  successfully.  In  Mr, 
Savage,  Mr.  Campbell,  and  Mr.  Birch  you  have  men  who  have 
done  honour  to  the  profession,  and  who  will  do  well  in  that 
which  is  committed  to  them  in  East  Ham,  or  wherever  their  lot 
may  be  cast. 

Mr.  J.  E.  W.  BiBCH,  in  reply:  I  wUl  endeavour  to  answer 
some  of  the  questions.  With  regard  to  the  coat  of  the  open  air 
bath,  when  this  bath  was  constructed  by  Mr.  Campbell  It  was 
thought  probable  that  a  roof  might  be  placed  on  the  walls,  and 
therefore  the  walls  were  made  of  such  strength  so  as  to  cany  a 
roof  if  required  at  any  time.  The  design  which  Mr.  Campbell 
has  r^;istered  in  connection  with  the  isolation  hospital  ia  that 
of  the  cubicle  block.  The  one  advantage  in  same  being  that  in 
the  nurse's  duty  room  there  is  an  observation  window,  from 
which  the  nurse  can  get  a  view  of  each  patient,  .the  cubicles 
being  divided  by  plate  glass,  so  that  the  nurse  has  no  need  to 
go  outside  to  see  if  any  patient  requires  her  attention.  As  to 
the  flow  of  sewf^  per  day,  the  dry-weather  flow  is  3^  million 
gallons,  which  will  give  something  like  26  or  27  gallons  per 
head  per  day.  Motor  traction  in  connection  with  fire  brigade 
administration,  has  been  considered  by  the  Council,  but  nothing 
definite  has  been  arrived  at  as  to  whether  they  will  have  motor 
traction.  The  horses  are  housed  alongside  the  fire  station,  so 
they  are  ready  at  a  moment's  notice ;  there  is  no  watting  for 
them.  The  firemen  are  housed  within  a  few  yards  of  the  station, 
and  the  houses  are  connected  with  the  station  by  electric  call 
bells,  so  that  from  the  time  they  receive  the  call  the  engine  can 
leave  the  station  in  two  minutes ;  so  I  do  not  think  there  is 
very  much  time  lost  in  getting  ready  to  arrive  at  any  fire.  The 
access  way  across  the  Thames  has  be.en  mentioned  by  Mr.  Brown. 
Undoubtedly  this  requires  very  careful  attention,  and  watch- 
ing that  in  the  dock  extension  provision  is  made  if  possible  for 
a  better  intercommunication  between  the  south  and  the  north  of 
the  Thames.  The  Council  are  quite  alive  to  this  fact,  and  have 
already  considered  it  The  pressure  in  the  water  mains  I  cannot 
give ;  in  most  instances  when  attending  a  fire  it  is  not  necessary 
to  QsQ  the  steam  fire  engine,  the  pressure  being  enough  from 
the  hydrants  to  deal  with  the  fire.    It  is  only  in  extreme  cases 
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that  it  would  be  necessary  to  use  the  £re  engine.  The  pressure 
at  night  is  always  above  what  it  ia  in  the  day.  The  water  iu 
the  open-air  bath  is  found  necessary  to  be  changed  twice  a  week 
in  the  summer.  A  v^etable  growth  appears  in  the  water,  so 
that  if  the  water  remains  in  the  bath  more  than  a  week  growth 
begins  to  show  itself  on  the  aides  of  the  bath.  As  to  roadoleum 
and  glutrin,  I  have  used  roadoleum  on  the  High  Street  in  front 
of  the  Town  Hall,  but  am  afraid  it  has  a  tendency  to  get  loose. 
Glutrin  I  have  used  with  ordinary  pit  ballast.  It  costs  4d.  per 
yard  super  more  than  the  ordinary  water-bound  road,  I  am 
watching  to  see  if  I  am  getting  that  amount  of  value  over  the 
ordinary  water-hound  road.  It  is  not  dustless,  but  it  saves 
rolling,  and  gives  a  very  nice  finish  to  the  road.  One  portion 
has  been  down  for  about  twelve  months.  I  was  pleased  to  hear 
Mr.  Essex  give  figures  as  to  the  loads  and  work  of  water  vans. 
There  have  been  numbers  of  devices  to  check  the  loads,  and  that 
is  where  the  difficulty  comes  in.  You  must  rely  upon  the  honesty 
of  the  carmen.  I  have  seen  tell>tales  put  upon  the  vans ;  but  I 
have  heard  of  the  men  causing  them  to  record  without  putting  the 
water  on  the  road.  Unless  you  have  some  one  walking  behind 
the  cart  all  day  long,  I  fail  to  see  how  you  are  going  to  get  the 
exact  number  of  loads  without  trusting  the  word  of  your  carmen 
as  to  the  number  of  loads  which  they  have  put  on  the  road.  My 
experience  of  carmen  is  that  they  know  what  constitutes  a  day's 
work,  or  what  is  expected  of  tbem.  The  question  of  the  separa- 
tion of  our  sewers :  I  may  say  all  the  water  from  the  front  roofs 
discharges  into  the  water  channels  of  the  roads,  the  water  from 
the  whole  of  the  back  roofs  enters  the  foul  drainage.  East  Ham, 
when  first  sewered,  had  only  one  sewer  laid  in  the  main  thorough- 
fares, and  that  causes  only  partial  separation.  Duplicate  sewers 
are  laid  in  the  side  streets  dischai^ing  iuto  one  sewer  in  the  main 
streets.  The  Corporation  has  now  in  hand  the  construction  of 
duplicate  sewers  in  the  main  streets  in  order  to  pick  up  the 
surface  water  from  the  side  streets  and  dischai^  same  into  the 
watercourses,  and  thus  save  pumping  at  the  sewage  works.  Mr. 
Essex  mentioned  the  distress  labour.  This  is  labour  supplied  by 
the  distress  committee.  The  men  did  the  best  they  could,  but  I 
do  not  want  them  on  the  sewage  works  again.  I  have  to  thank 
you  for  the  way  in  which  you  have  received  and  discussed  the 
paper.  It  is  by  this  means  that  we  may  learn  from  one  another 
the  best  and  the  most  economical  way  to  do  things  in  order  to 
give  the  best  results.  ^-.  . 
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The  Members  made  visits  of  inspection  to  the  Town  Sail, 
Public  Baths,  Library,  Mortuary,  School  clinic,  the  Electric  Power 
Station,  and  Barking  Road  sectional  vjood  block  paving. 

The  Members  were  entertained  to  light  refrcshmtnta  at  the 
Town  Hall 

In  the  afternoon  the  Memiers  drove  to  Manor  Park  Library, 
Ute  Central  Park,  and  Open-air  Swimming  Bath,  the  Isolation 
Hospital,  and  the  Sewage  Works. 

At  the  conclusion  of  the  visits  Mr.  J.  E.  W,  Birch  entertained 
the  Members  to  tea  at  the  Town  Sail. 
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EASTERN   DISTRICT  MEETING. 

June  22,  1912. 

Hdd  in  the  Town  ffaU,  Lowestoft. 
A.  I).  Gheatorex,  M,In3T.C.E.,  Pbesidbot,  in  the  Chair. 


The  Mator  (Councillor  T.  E.  Thietle)  welcomed  the  Membeni 
to  Lowestoft  The  Preaident  returned  thanks  on  behalf  of  the 
Institution. 


TWENTY-FIVE  YEARS'  MUNICIPAL  WORK 
AT  LOWESTOFT. 

Br  G.  H.  HAMBY,  AssocM.Inst.C.E.,  Member, 
BORODGH   ENGIHEKK,   LOWBSTOFT. 

LowBSTOVT  is  pleasantly  situated  on  the  coast  of  the  North  Sea 
in  tiie  county  of  SafTolk,  about  one  hundred  and  sixteen  miles 
from  London  via  Ipswich  and  East  Suffolk  braneh  of  the  Great 
Eastern  Eailway,  10  miles  south  .of  Yarmouth,  and  23  miles 
south-east  of  Norwich.  The  town  stands  upon  the  most  easterly 
point  of  England,  and  commands  an  extensive  view  of  the  sea. 
Lowestoft  can  claim  antiquity,  as  it  is  said  to  have  been  a  fish- 
ing station  as  early  as  the  time  of  the  Bomans,  but  the  ancient 
town  was  washed  away  at  an  early  period  by  the,pcean,  for  there 
was  to  be  seen  till  1534  the  remains  of  a  blockhouse,  left  dry  at 
low  water,  about  half  a  mile  from  the  present  beach.  The  origin 
of  its  name  has  given  rise  to  various  guesses  not  worth  notice. 
In  a  Charter  of  Edward  IIL  it  is  written  Loystoft  and  Lowy- 
stofte.     Being  an  ancient  demesne  of  the  <>own,  it  obtained 
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from  several  monarchs  varioas  privileges,  which  were  confirmed 
by  Elizabeth  aad  Charlea  I. ;  but  they  are  now  obsolete.  The 
Lowestoft  Improvement  Act  was  passed  in  the  year  1854,  en- 
titled, "  An  Act  for  the  improvement  and  regulation  of  the  town 
of  Lowestoft  and  the  parishes  of  Lowestoft  and  Kirkley,  and  for 
other  purposes,"  Its  powers  were  entrusted  to  twenty-aeven 
Commiseioners.  The  Publio  Health  Act,  1875,  constituted  the 
Commissioners  a  Sanitary  Authority.  In  1795,  1801,  and  1805, 
certain  lands  containii^  about  forty-two  acres,  called  the  Lamp 
Lands,  were  vested  with  trustees  for  paving  and  lighting  the 
town.  The  original  trustees  of  the  Lamp  Lands  obtained  an  Act 
in  1810  for  paving  and  lighting  the  town  under  a  body  of  twenty- 
four  Commissioners,  who  were  called  the  Town  Commissioners, 
and  when  they  surrendered  their  trust  to  the  Commissioners  of 
the  Kew  Improvement  Act  in  August,  1854,  their  debts  amounted 
to  about  1800/.  In  1885  the  town  obtained  a  Charter  of  In- 
corporation, the  borough  being  divided  into  four  wards — north, 
south,  east,  and  west,  with  six  councillors  and  two  aldermen  for 
each  ward,  making  a  council  of  thirty-two  members. 

Qeneral  Statistics. — The  town  is  about  three  miles  in  length 
from  north  to  south,  and  two  miles  wide  from  east  to  west.  The 
surface  level  of  the  lowest  street  or  road  ia  6  feet  above  CD., 
and  the  level  of  the  highest  street  is  92  feet  above  O.D.  The 
subsoil  is  boulder  clay  in  the  west  part  of  the  town,  and  saud 
and  gravel  generally  in  the  other  portions  of  the  town,  except 
a  small  area  of  boulder  clay  south  of  Kirkley  church.  The  area 
of  the  borough  is  2574  acres  (including  land  covered  by  water). 
The  following  table  shows  the  growth  of  the  borough  during  the 
last  fifty  years. 

Bateable  Valuk. 


1861 

10,863 

— 

-. 

2,290 

1871 

15,249 

38,930 

38,930 

3,070 

1881 

19,696 

69,097 

55,203 

4,360 

1891 

.         28^7 

86,372 

84,977 

5,241 

1901 

29,850 

127,565 

118.175 

6,557 

1910 

.        83,514 

147,286 

136,494 

8.96B 

The  rates  during  the  last  twelve  years  have  been  as  follows : — 

Gen.  Dia.  Kate  4/-  1/2  4/10  5/1  5/9  5/7  5/2  6/7  5/-  5/-  4/10  4/10 
Poor  Bute   ..  8/-  2/10  2/10  S/-  4/-  4/-  4/2  4/1  4/4  4/7  4/8  4/10 
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Vital  StatUtics. — The  average  birth  and  death  rate  per  1000 
of  population  for  1911  and  tea  previous  years  are  as  followa : — 

liOl.  1M3.  IMS.  ItM.  mi.  1M«.  IMI.  IMt.  IM«.    UW.    1>U 

Total  births       ,,    954  955  967  EH)6  931  979  927  1035  985    BiO    904 

Biithrate           ..   31'7  810  SOS  298  282  288  26  6  29H)  26-9  •251  26'5 

ToUl  death!      ..    451  441  4S2  463  399  475  141  488  425    380    439 

DeBthrato         .,   15*0  14  3  14-0  133  120  13-9  12-6  122  IIIJ    *S1  129 


Bcrough  Fund. 


TownH»n 

Iioweslof t  Bntifkl  Board 

Tramwayi  .,         .. 


Q«i«ral  DUlrid  FhiuL 


Sewerage  Work*              83,070 

Street  ImprovemeDta SS,241 

Sanatoriam           9,453 

Sea  lJer«Doe  Worlu        78,013 

File  Brigade        621 

Deatraotor 7,160 

pDblia  Walkt  and  Pleamra  Groandi  . .        . .  0,014 

Newatore 240 

Public  oonTenisDoea       ..         ..         ..         ..  1,243 

Loweitoft  Bq  rial  Board 994 

Electrioily  Undertaking            99,318 

£324,367 


Streets  and  Soads. — ^The  total  length  of  highways  repairable 
by  the  Council  in  1886  waa  19  m.  7  fur.  4  pis.,  and  the  length 
of  private  streets  and  roads  was  9  m.  0  fur.  6  pis.,  making  a 
total  mileage  of  streets  end  roads  witMn  the  borough  at  that 
period  of  28  m.  7  fur.  10  pis. 

In  1911  the  length  of  highways  repairable  by  the  Council 
bad  increased  to  36  m,  6  fur.  18  pis.,  to  which  must  be  added 
2  m.  7  far.  32  pis.  of  backways  from  9  to  15  feet  wide.  The 
length  of  private  streets  at  this  time  vas  4  m.  0  fur.  3  pis., 
giving  a  total  mileage  of  streets  and  roads  within  the  borough 
at  the  present  time  of  43  m.  5  fur.  13  pis.    All  the  roads  ar9 
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macadamifled  with  the  exception  of  the  tram  track.  The  prin- 
cipal streets  and  roads  are  repaired  with  Guernsey  granite  and 
all  other  roads  with  broken  flint.  The  curbing  generally  used 
is  12-inch  by  3-inch  tooled  Tork  or  10-inch  by  6-inch  granite  on 
edge,  the  channels  being  paved  with  granite  setts  or  sooria  blocks 
15  inches  by  18  inches  wide.  A  10-ton  steam  roller  by  Aveling 
and  Porter  is  used  for  consolidating  the  macadam  roads,  and  has 
been  in  use  since  1887.  We  have  not  done  much  in  the  matter 
of  tarriug  the  surface  of  roadways,  but  last  year  we  did  a  lengtli 
in  Kirkley  of  about  a  mile  containing  17,000  sup.  yards,  which 
came  out  at  0'87d.  per  yard.  For  this  work  the  Author  used 
one  of  Johnson's  boilers  (80  gals.)  with  Waithman's  reservoir 
brooms.  The  Esplanade  from  Eoyal  Plain  to  Claremont  Pier, 
formerly  in  gravel,  was  reconstructed 'and  improved  in  1908  at 
a  cost  of  1467/. ;  this  worked  Qpt  at.  3s.  Xd.  per  yard.  The 
channels  were  paved  with  concrete  pamments,  and  the  surface 
was  laid  with  tarred  fomace  sIe^.  Bottom  formed  with  1  J-inch 
slag  rolled  to  2^  inches  diick,  and  topped  with  a  finished  thick- 
ness of  I  inch  of  |-inch  slag.  There  were  no  main  roads  in  the 
borough  when  the  Local  Government  Act  was  passed,  but  in  the 
year  1889  the  Town  Council  applied  to  the  County  Council  to 
declare  ten  miles  of  roads  within  the  borough  to  be  main  roads ; 
this  the  County  Council  refnsed  to  do;  and  made  a  contribution 
of  300/.  towards  the  cost  of  maintaining  seven  miles.  This  was 
increased  in  the  year  1892  to  771/.,  and  again  in  the  year  1906 
to  985/.,  and  finally  in  the  year  1908  the  contribution  was 
increased  to  1200i.  One  of  the  first  acts  of  the  County  Council 
of  East  Suffolk  was  to  pass  a  resolution  on  November  7,  1889, 
"  That  no  street  in  a  town  be  accepted  as  a  main  road."  This 
resolution  has  been  acted  upon  ever  since.  The  County  Council 
determined,  instead  of  declaring  roads  in  towns  to  be  main 
roads,  to  make  a  contribution  towards  the  cost  of  such  roads  as 
would  otherwise  become  main  roads.  The  County  Council 
thereby  evaded  the  obligation  to  wholly  maintain  and  repair 
such  roads,  the  contribution  under  section  11  of  the  Local 
Government  Act,  1888,  being  a  voluntary  payment.  The  County 
Council  has,  however,  recently  rescinded  this  resolution,  and 
the  Town  Council  has  made  application  for  about  10  miles  of 
roads  to  be  mained.  Our  total  expenditure  on  streets  and  high- 
ways for  the  year  ending  September  29,  1911,  was  6587/.;  for 
scavenging,  1967/. ;  and  for  watering,  1083/.  For  the  year  ending 
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September  29, 1886,  the  cost  was  as  follows :  highways,  2045^. ; 
scavecging  and  refuse  removal,  1281^. ;  waterisg,  366/. 

Private  Street  Works. — All  this  work  has  been  carried  oat 
under  Section  150  of  the  Public  Health  Act,  1875.  The  total 
mileage  of  private  stieets  made  up  from  1885  to  1911  amounts 
to  11  miles  4  furlongs  32  poles,  at  a  total  cost  of  40,076/.  This 
would  give  an  average  cost  per  yard  run  of  the  road  of  1/,  19s,  lOd. 
In  1885  and  1886  private  streets  were  being  made  up  under 
contract  amounting  to  about  8936/.  at  an  average  cost  of  21. 
lOs.  4d.  per  yard  run.  All  streets  since  that  date  have  been 
carried  out  by  direct  labour  at  an  average  cost  of  11.  17s.  3d.  per 
yard. 

General  specification  for  making  up  private  streets  used  as 
ordinary  residential  streets : — 

Carriage  Way,  6  inches  hard  core,  consisting  of  clinker  of 
broken  bricks,  4  inches  broken  flint,  and  1  inch  of  binding,  with 
15-inch  scoria  sett  channels. 

Footpaths,  12-iDch  by  3-inch  tooled  York  curb,  3-inch  Port- 
land cement  concrete  mixed  six  to  one,  and  the  top  finished  with 
sharp  grit  and  cement  in  the  proportion  of  one  to  one ;  36-feet 
roads  have  carriageway  24  feet  wide  and  6-feet  paths ;  42-feet 
roads  have  carriageways  28  feet  wide  and  7-feet  paths. 

Sewers,  9-inoh  and  12-inoh  best  stoneware  pipes,  jointed  with 
cement. 

Streets  or  roads  subject  to  heavy  traffic,  such  as  Commercial 
Boad,  is  made  up  as  follows : — 

Carriage  Way,  9  inches  hard  core,  5  inches  of  IJ  Guernsey 
granite,  rolled  down  to  4  inches  thick  and  1-inch  granite  chip- 
pings  for  binding,  and  18-inch  granite  sett  channels  on  3-inoh 
concrete  bed. 

Footpaths,  lO-inch  by  5-inoh  granite  curb  on  edge  set  on  con- 
crete bed,  and  concrete  paths  as  before  mentioned. 

Commercial  Boad  averages  42  feet  wide,  and  the  cost  per 
foot  frontage  in  this  case  was  15s.  Id. 

Main  Sewers. — The  main  intercepting  sewer  for  the  town 
north  of  the  harbour  with  new  sewer  outfall  into  the  sea  was 
constructed  about  thirty  years  ago.  The  sewer  was  4  feet  dia- 
meter constructed  in  brick  and  concrete  with  blue  Staffordshire 
brick  invert.  It  extended  from  Botterdam  Boad  in  the  west, 
and  ran  in  an  easterly  direction  to  the  Battery  Green,  and  from 
there  was  taken  across  the  Denes  and  beach  to  valve-chamber. 
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!EVom  thia  chamber  were  two  rows  of  Sfi-inch  oast-iron  |npea 
carried  on  12-inch  by  12-inch  timber  piliog  into  the  8ea,  the  in- 
vert of  the  pipes  being  about  low-water  level.  The  length  of 
this  sewer  waa  2223  yards  and  cost  7000/.  The  new  outfall  cost 
5000/.  The  next  large  sewer,  for  the  drainage  of  the  St.  Peter's 
Street  district,  was  constructed  in  1886,  this  being  a  24-inch 
brick  sewer  connected  with  intercepting  sewer  near  Old  Nelson 
Street.  The  length  of  sewer  was  934  yards,  and  cost  1700/, 
The  drainage  of  the  town  south  of  the  harbour  occupied  especial 
attention  during  1885  and  1886,  when  what  was  known  as  the 
southern  drainage  scheme  was  carried  out  by  Mr.  Frank  Stile- 
man.  Thia  consiated  of  a  15-inch  pipe  sewer  from  Fakefield 
Street  at  the  south  boundary  of  the  borough  to  a  chamber  on 
the  south  side  of  the  harbour,  syphoned  under  the  harbour  with 
two  rows  of  12-iach  iron  pipes  to  the  ejector-chamber  on  the 
north  side  of  the  harbour,  the  sewage  coming  to  this  point  by 
gravitation,  and  is  then  lifted  by  ejectors  and  carried  by  12-inch 
iron  pipes  to  the  valve-chamber  of  main  outfall  sewer  at  the 
Ness  Point.  The  entire  cost'of  these  works  was  13,500/.  Tlie 
length  of  the  sewer  to  ejector  obamber  is  2700  yards,  and  the 
length  of  iron  rising  main  to  valve-chamber  1333  yards. 

The  draim^  of  the  Lome  Park  Bistrict  was  carried  out  in 
1894  at  a  cost  of  860/, ;  length  of  9-inch  by  12-inch  sewers  laid, 
about  one  thousand  eight  hundred  and  ninety  yards.  In  1894 
the  Gun  Lane  District  was  re-sewered  with  9-inch,  12-inch, 
15-inch,  and  18-inch  pipes  at  a  cost  of  905/.  Length,  1230 
yards. 

In  1904  the  Beach  District  was  redrained  with  pipes  of  9 
inches  and  12  inches  diameter,  at  a  cost  of  1364/.  In  1904  new 
sewers  in  Denmark  Koad  were  laid,  consisting  of  9-inch,  12-inch, 
and  15-inch  pipes,  total  length  1215  yards.  Cost,  917/.  A  new 
18-inch  pipe  sewer  was  laid  in  Whapload  Boad  and  carried  north 
to  a  point  near  Model  Yacht  Pond  for  the  drainage  of  the  Gunton 
Cliff  Estate;  the  length  of  this  sewer  was  1397  yards,  and  the 
cost,  1550/.  Another  12-inch  pipe  sewer  was  laid  in  1902  from 
the  £avine  running  north  on  Yarmouth  Eoad,  for  the  drainage 
of  new  estates  in  that  district;  length  of  sewer  515  yards.  Cost, 
1394/.  In  1893,  by  the  encroachment  of  the  sea,  we  lost  our 
outfall  pipes  and  valve  chamber  at  the  Ness  Point,  which  necessi- 
tated the  diversion  of  the  4-feet  main  aewer  round  to  the  west 
of  the  gas  works,  with  new  valve  chamber  and  outfall.    This 
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WES  placed  40  feet  further  north  of  the  old  outlet,  and  oonsisted 
of  two  rows  of  36-inch  diameter  cast-iron  pipea  carried  on  cast- 
iron  cradles  with  three  rows  of  lO-inch  cast-iron  piles.  These 
works  cost  92921. 

Storm-water  Rdief  Sewert. — A  storm-water  12-inoh  relief 
sewer  was  oonatnioted  in  1898,  at  a  cost  of  1632.,  to  relieve  the 
London  Road  Sooth  sewer  at  Parade  Road  South.  A  new  12-inoh 
atorm-water  sewer  was  constructed  in  Pakefield  Street  in  1904 : 
length,  440  yards ;  cost,  242/.  The  following  storm-water  relief 
sewers  are  in  course  of  construction  and  nearly  completed : — 30- 
iuch  pipe  eewer,  454  yards  long,  across  Smith's  Marsh  to  harbour, 
at  a  cost  of  698/.,  overflow  direct  off  main  intercepting  sewer 
Rotterdam  Road.  24-iuoh  pipe  sewer  from  Bevau  Street  to  dock 
in  place  of  a  15-inch  pipe  previously  existing :  length,  342  yards ; 
cost,  325/.  24-inoh  pipe  sewer  across  Battery  Green  to  Herring 
Dock:  length,  110  yards;  cost,  180/,,  overflow  from  main 
sewer.  2  4-iDch  pipe  sewer  from  end  of  Pakefield  Street  to  water- 
course :  length,  182  yards ;  cost,  168/.  (in  place  of  an  existing 
9-inch  pipe). 

House  Ihainage. — A  considerable  amount  of  work  has  been 
carried  out  under  this  heading,  in  fact  the  bulk  of  the  houses 
have  been  redrained.  In  1886  we  hadabout  three  thousand  five 
hundred  common  privies  and  middens  in  tiie  town.  At  the  present 
time  we  have  but  few,  and  these  are  in  the  outlying  parts  of  the 
town.  Nearly  all  privies  have  been  converted  into  w.a'a  with 
approved  pans  and  proper  flushing  cisterns ;  middens  done  away 
with  and  replaced  by  galvanised  iron  bins  for  garbage.  All  house 
drains  are  constructed  of  4-loch  and  6-iDch  best  stoneware 
socketed  pipes  jointed  in  cement,  and  when  under  buildings  em- 
bedded in  and  covered  over  with  6  inches  of  Portland  concrete, 
turning  chambers  built  at  all  changes  of  direction,  and  all  house 
drains  are  disconnected  from  sewer  by  intercepting  trap  in 
chamber,  with  4-inch  iron  vent  shafts  fixed  at  summit  levels. 

Veniilation  o/ Sewers. — Manyyears  ago  the  sewers  were  venti- 
lated at  the  street  surface  with  open  covers  at  all  manholes  and 
lampholes  with  a  few  shafts.  These  open  gratings  have  been 
gradually  closed,  and  vertical  shafts  substituted.  The  shafls 
consist  of  6-inch  by  4-incb  and  9-inch  by  6-inch  cast-iron  pipes 
with  moulded  caps  and  rust  pits  at  foot  of  shafts,  and  are  fixed 
in  many  oases  on  gable  ends  of  houses  where  suitable  positions 
could  be  found,  and  in  other  cases  6-iDch  and  8-inch  steel  shafts. 
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25  feet  to  23  feet  high,  have  beeo  erected.    Total  ntunber  of 
shafts  erected  about  one  hundred  and  thirty. 

Street  ImproveTnents. — Many  street  improvements  or  road 
widenings  have  been  carried  out  since  1836,  as  the  main  streets 
of  Lowestoft  were  in  many  cases  very  narrow.  High  Street  was 
improved  by  widening  at  the  junction  with  London  Boad  in  1888, 
at  a  cost  of  10,400/.  This  dealt  with  about  480  feet  of  frontage, 
from  3  feet  to  10  feet  wide,  the  north  part  of  High  Street.  This 
widenii^  was  carried  out  in  1897  at  a  cost  of  13,300/.  The 
houses  were  demolished,  and  from  12  to  20  feet  were  added  to 
the  width  of  the  street  for  a  length  of  670  feet. 

Clapham  Boad.  The  north  end  was  widened  in  1888,  at  a 
cost  of  484/.  This  included  the  purchase  and  pulling  down  of  a 
cottage  and  adding  196  sup.  yards  into  the  street;  further  im- 
provement was  made  immediately  south  of  this  in  1888,  throwing 
6  feet  into  the  roadway  for  a  length  of  300  feet. 

St.  Margaret's  Boad  Improvement.  Eoadway  widened  on  an 
averse  of  about  fiti«en  feet  for  a  length  of  1744  feet,  at  a  cost 
of  918/. 

Carlton  Boad  Improvement,  carried  out  in  1898  at  a  cost  of 
1198/.,  widened  on  an  average  of  13  feet  for  a  length  of  907  feet. 
North  Parade  Improvement,  carried  out  in  1899.  This  con- 
sisted of  widening  the  road,  constructing  retaining  wall,  paving 
ooncrete  footway  and  curbing  and  channelling  at  a  cost  of  2900/. 
Further  widening  of  the  same  road  in  1900  cost  1034/. 

Beccles  Boad  Improvement,  carried  out  in  1909  at  a  cost  of 
452/.  This  consisted  of  taking  off  about  ten  feet  from  allotments 
and  adding  to  the  roadway  for  a  length  of  1316  feet. 

Under  the  Local  Act  of  1901  many  other  street  widenings 
were  carried  out,  during  the  construction  of  the  tramways,  at  a 
cost  of  24,073/. 

Parka  and  PUaswre  Groundg. — Belle  Vue  Park,  at  the  north 
end  of  H^h  Street  abutting  on  the  Yarmouth  Boad,  was  originaUy 
an  open  heath  covered  with  gorse.  This  was  enclosed,  laid  out, 
planted  with  shrubs  and  trees,  and  opened  in  1874.  At  the  foot 
of  the  cliffs  is  a  fountain,  the  water  of  which  has  medicinal 
qualities.  The  ravine  bridge  from  the  Park  to  North  Parade  was 
presented  to  the  town  by  the  late  Wm.  Youngman,  Esq.,  and 
opened  in  1887.  A  meteorological  station  has  been  established 
in  the  Park.  Sparrow's  Nest,  near  the  above,  was  purchased  by 
the  Corp<nsbion  for  a  public  pleasure  ground  in  1897,  since  which 
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tioiB  it  has  been  greatly  enlarged  and  improved  with  bowling 
green  and  tennia  courts.  The  Sparrow's  Neat  house  was  formerly 
the  residence  of  Baron  Alderson  and  his  daughter,  the  late 
Marchionesa  of  Saliabury.  The  Korth  Denea  were  purchased 
from  the  Lord  of  the  Manor  in  1890  for  the  sum  of  2570i.,  con- 
taining about  eighty-five  acres,  and  additional  land  with  the 
slopes  were  further  acquired  in  1891,  containing  20  acres,  at  a 
cost  of  750/.,  and  remains  an  open  space  and  pleasure  ground 
for  the  public ;  upon  part  of  which  was  formed  a  model  yacht 
pond  which  has  been  much  appreciated  by  the  public  and  visitors. 
Kirkley  Becreation  Ground,  situate  near  London  Boad  South, 
containing  about  Beven  and  a  half  acres,  was  purchased  by  the 
Corporation  in  1908  for  the  sum  of  1600/.  These  grounds  have 
been  greatly  improved,  bowling  green  and  tennis  courts  pro- 
vided, and  public  conveniences  and  waiting-rooms  erected  by  an 
additional  expenditure  of  650/. 

PtcUic  Conveniences. — In  1893  a  public  undei^round  lavatory 
and  convenience  was  erected  on  Boyal  Plain,  at  a  cost  of  843/. 
The  accommodation  includes  four-stall  urinal,  four  w.o.'a,  and 
five- basin  lavatory  for  males.  For  females  four  w.c's  and  seven- 
basin  lavatory,  constructed  of  brick  and  concrete,  and  the  inside 
walls  faced  with  glazed  bricks,  the  joiners'  work  of  pitch  pine. 
In  1907  an  underground  convenience  for  men  only  was  erected  on 
Blue  Anchor  Plain,  High  Street,  at  a  cost  of  193/.,  accommodation 
five-stall  urinal.  In  1899  a  public  convenience  was  erected  at 
road  level  near  the  Park,  at  a  cost  of  270/. ;  accommodation,  five- 
stall  urinal  and  two  w.-c's  for  men ;  and  three  w.-c.'s  for  females; 
built  in  brickwork,  lined  inside  with  glazed  bricks,  and  finished 
outside  next  street  with  half  timber  and  rough  cast.  Besides 
the  above  we  have  several  ordinary  conveniences  for  men. 

Tovni  Depot  and  Staples, — This  establishment  was  started  in 
a  small  way  some  thirty  years  ago,  and  there  is  now  stabling  for 
twenty-four  horses,  and  shed  accommodation  for  all  carts  and 
vans.  All  hay  is  cut  and  com  crushed  on  the  premises  by  use 
of  a  gas  engine.  There  has  also  of  recent  years  been  added 
painters'  shop,  carpenters'  shop,  and  wheelwrights'  and  black- 
smiths* shops  for  the  purpose  of  carrying  on  Corporation  work. 

Refuse  Removal  and  Destructor. — The  house  refuse  removal 
has  been  carried  out  by  contract  for  labour  for  the  past  twenty- 
five  years,  the  present  cost  being  16/.  17a.  6d.  per  week.  The  con- 
tiactor  finds  all  labour,  the  Corporation  supplying  the  necessary 
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horsea,  carts,  and  plaat.  The  refuse  is  collected  daily  in  all 
the  main  atteete  oad  twice  a  week  in  other  parts  of  the  town, 
and  carted  to  and  dealt  with  at  the  destmotor.  In  1899  great 
difficulty  was  experienced  in  obtaining  dep6ts  for  the  deposit  of 
nightsoi^,  and  also  for  the  sale  thereof,  and  as  the  result,  ^e  Cor- 
poration decided  to  erect  a  destructor.  A  four-cell  Horafall 
destructor  was  erected  on  land  known  as  Smith's  Marsh  on  Rot- 
terdam Bead  at  a  cost  of  4709Z.  The  furnace  adopted  is  of  the 
back  feed  type,  with  steam  forced  draft,  grate  area  30  feet  per 
cell.  Shaft  120  feet  high.  Babcock  and  Wilcox's  boiler  with 
Green's  Economiser.  The  Corporation  did  not  provide  at  the 
first  to  make  full  use  of  the  steam,  aa  we  had  no  eleotric  works 
at  that  time,  and  therefore  only  put  in  a  boiler  of  half  the  proper 
capacity  for  full  steam  raising,  it  being  intended  only  to  provide 
steam  for  the  blast  and  for  driving  the  mortar  mill,.but  prepara- 
tion was  made  for  a  second  boiler  the  aame  size,  viz.  1619  square 
feet  of  heating  surface.  The  economiser  was  provided  la^e 
enough  to  serve  two  boilers. 

For  some  time  difficulty  was  experienced  in  getting  rid  of 
the  old  tins,  etc.,  but  they  are  now  disposed  of  at  the  prices : 
old  tins,  14s,  per  ton ;  old  iron  scrap,  8s.  6d.  per  ton ;  old 
enamelled  iron,  5b.  per  ton. 

Ip  1902  and  1907  an  additional  boiler  and  two  additional 
up-to-date  cells  were  added  by  the  HorsfaU  Company  for  the  sum 
of  2451/.  We  deal  with  about  thirty-six  tons  refuse  per  day;  some 
of  the  clinker  is  ground  into  mortar,  for  which  we  find  a  sale  at 
5«.  per  cube  yard ;  the  greater  part  of  the  clinker,  however,  we 
use  ourselves  in  the  making  up  of  private  streets,  etc.,  as  core ; 
what  is  not  required  by  the  Corporation  we  sell  at  9d.  per  load. 
The  surplus  steam  is  passed  on  to  the  electric  light  works,  which 
are  situated  on  the  adjoining  land,  for  which  they  pay  80/.  per 
annum ;  and  for  the  sale  of  mortar  and  clinkers  we  received  last 
year  176/.  The  cost  of  collecting  refuse  is  2s,  M,  per  ton  and 
of  burning  Is.  3d.  per  ton. 

Gas  and  Water, — The  supply  of  gas  and  water  are  in  the 
hands  of  a  private  company  known  as  the  Lowestoft  Water  and 
Gas  Company.  The  waterworks  are  at  Lound,  about  five  miles 
from  Lowestoft,  and  the  supply  is  derived  from  springs  in  the 
lake,  and  after  filtration  is  pumped  to  Lowestoft,  either  direct 
into  the  mains  or  to  a  reservoir  on  St.  Margaret's  read.  The 
charge  to  the  Corporation  for  water  is  Is.  per  1000  gallons.  The 
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gasworks  are  on  the  Whapload  Boad  at  Lowestoft.  Gaa  is 
charged  to  the  private  consumer  at  'is.  lOd.  per  thousand,  less  a 
rebate  of  3d.  per  lOOO  feet.  The  charge  to  the  Corporation  is  Ss. 
per  1000  feet  for  power,  and  for  the  public  lamps,  of  which  we 
still  have  about  386  incandoscent  lamps,  a  charge  of  508.  each 
per  year  is  made ;  that  is  to  say  1^.  10s.  for  gas  and  1/.  for  lighting 
and  maintenance,  etc.,  the  total  cost  for  the  year  being  978/.  All 
public  lamps  are  now  fitted  with  incandescent  inverted  burners. 

Electric  Lighiijig.'-'Thia  is  provided  by  the  Corporation  Elec- 
tricity Supply,  and  is  used  throughout  all  our  main  streets,  and 
at  present  there  are : — 83  arc  and  incandescent  lamps ;  26  16-c.p. 
lamps;  187  25-c.p.  lamps;  127  32-c.p.  lamps.  The  cost  last 
year  was  2266/. 

Electricity  Works. — These  works  were  opened  in  February, 
1901,  and  are  situated  at  the  junction  of  Norwich  and  Botterdam 
Boads.  The  system  of  supply  being  continuous  current  on  the 
three-wire  system,  giving  a  pressure  to  the  consumers  at  230 
volts.  The  feeders  are  mostly  paper  insulated  lead  covered  and 
double  steel,  taped,  and  laid  direct  in  the  ground.  The  distribut- 
ing cables  are  for  the  main  street  on  the  solid  system,  that  is  laid 
in  earthenware  troughing  and  filled  solid  with  bitumen.  The 
public  lighting  cables  are  mostly  laid  direct  in  the  ground.  The 
service  cables  into  the  consamers'  premises  are  also  armoured 
and  laid  direct  in  the  ground.  The  boiler  house  plant  consists 
of  the  following,  which  is  used  both  for  the  tramways  department 
and  the  electric  light  department: — Two  water-tube  boilers 
capable  of  evaporating  5000  lbs.  of  steam  per  hour,  fitted  with 
chain  grate  stokers.  Two  water-tube  boilers  capable  of  evaporat- 
ing 5000  lbs.  of  steam  per  hour,  fitted  with  underfed  stokers  and , 
superheaters.  Dry  back  marine  boiler  capable  of  evaporating 
10,000  lbs.  of  steam  per  hour  with  superheater.  One  water-tube 
boiler  capable  of  evaporating  10,000  lbs.  of  steam  per  hour,  with 
chain  grate  stokers  and  superheater.  Three  steam  pumps  for 
boiler  feed.  One  electric  pump  for  boiler  feed.  Sis  injectors 
for  boiler  feed, 

Engine  Room. — The  generating  sets  were  so  arranged  when 
the  machinery  was  put  in  that  any  one  set  could  be  used  for 
lighting  or  traction,  the  generators  being  compound  wound  with 
a  switch  on  each  machine  to  cut  out  the  series  winding  if  used 
for  lighting. 

The  offices  for  the  electricity  department  are  in  the  same 
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biulding  as  the  tramways  department  and  adjoin  the  engine 
room.    Here  all  accounts  are  kept  for  both  departments. 

Statistics. — Number  ofunitsgenerated  in  one  year,  1,408,237. 
Total  number  of  consamers  on  the  supply,  1446.  Number  of 
consumers  connected  in  one  year,  202.  Total  cost  of  construc- 
tion, 95,349/.  Amount  repaid,  22,843/.  Total  receipts  for  one 
year,  16,244?. 

Tramways. — The  history  of  tramways  for  Lowestoft  com- 
mences in  August,  1898,  when  a  letter  was  received  by  the  Town 
Council  from  a  firm  of  London  engineers  containing  proposals 
for  the  construction  of  "The  East  Anglian  Light  Sailways," 
which  were  to  commence  at  Caistor,  to  lie  north  of  Great  Yar- 
mouth, and  terminate  at  Soutbwold,  passing  of  course  through 
Lowestoft  in  the  course  of  their  route.  In  1901,  the  Lowestoft 
Town  Council  obtained  powers  under  the  Lowestoft  Corporation 
Act,  1901,  for  the  construction  and  working  of  the  present  tram- 
way system.  Having  found  it  impossible  to  carry  out  the  terms 
of  the  agreement  with  the  company,  the  CouncO  decided  to 
construct  and  work  the  tramway  itself .  Since  then  the  CouncU 
has  purchased  the  powers  possessed  by  the  Company  for  the  con- 
struction of  the  line  to  Cessingland,  so  that  in  the  future  electric 
tramways,  worked  from  the  Lowestoft  Corporation  Works,  may 
run  from  the  Borough  Boundary,  Yarmouth  Boad,  through  the 
borough  to  Eessingland,  a  distance  of  7i  miles  in  all. 

The  System, — The  system  of  traction  is  the  overhead  trolley, 
the  line  extending  throughout  the  main  street  from  the  north 
boundary,  Yarmouth  Boad,  to  the  south  boundary,  Pakefield, 
from  which  point  the  extension  is  contemplated  to  Kessingland, 
a  distance  further  south  of  about  three  and  a  half  miles.  The 
gradients  are  not  severe  at  any  place  in  the  town,  the  route, 
except  for  the  branch  to  the  depdt,  consisting  of  practically  one 
long,  straight  street,  3|  miles  in  length.  The  curves  are  few,  the 
sharpest  being  at  the  junction  of  Denmark  Boad  and  Suffolk 
Boad.  Whilst  the  construction  of  tbe  line  was  in  hand  various 
street  improvements  were  carried  out,  some  of  which  were  com- 
pulsory to  give  the  req^uisite  space,  but  most  of  which  were  for 
the  town  improvement.  The  total  route  length  is  approximately 
5(  miles,  there  being  3^  miles  single  track,  1^  mile  double 
track,  or  the  equivalent  of  GJ  miles  of  single  track  with  loops 
for  passing.  One  great  obstacle  to  successful  running  is  due  to 
the  main  line  being  divided  by  the  harbour  and  crtBsed  by  a 
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swing  bridge,  makiog  it  almost  imposaible  to  run  the  cars  to  a 
time-table.  Owing  to  the  large  amount  of  shipping,  especially 
during  the  fishing  season,  &  considerable  amount  of  unavoidable 
delay  may  be  caused.  A  serious  difficulty  was  encountered  in 
the  construction  of  the  nndertaking  by  reason  of  the  swing 
bridge  across  the  harbour,  situated  almost  exactly  in  the  middle 
of  the  town.  The  whole  of  the  work  on  and  in  the  ne^hbourhood 
of  the  swing  bridge  has  been  especially  designed,  and  has  had  to 
meet  with  the  approval  of  the  Board  of  Trade  as  well  as  of  the 
Great  Eastern  Kailway  Company,  who  control  the  bridge  and 
harbour.  The  special  work  applies  to  the  permanent  way  and 
also  to  the  electrical  equipment.  A  shallow' section  of  rail  has 
been  employed  for  the  bridge  track  fixed  to  the  ironwork  of  the 
bridge  and  electrically  bonded  thereto,  and  the  greatest  care  has 
been  taken  to  secure  alignment  of  the  bridge  rails  with  the  track 
on  either  side.  In  this  connection  a  mechanical  device  is  em- 
ployed, interlocking  with  thehydraulic  levers  operating  the  bridge. 

The  maintenance  of  the  electrical  circuit  is  secured  in  the 
following  manner :  Six  light  steel  standards  are  mounted  on 
the  bridge,  and  the  current  is  carried  by  means  of  overhead  wires 
with  special  ears.  These  are  further  supported  by  stay  wires. 
With  this  form  of  construction  no  undue  strain  is  put  on  the 
bridge.  A  device  is  employed  on  the  overhead  line  at  either 
end  to  connect  the  trolley  wire  with  the  special  work  when  the 
bridge  is  closed.  The  overhead  line  on  the  bridge  and  the 
approaches  is  fed  by  a  separate  underground  cable  connected 
through  a  switch  placed  on  the  bridge  and  operating  with  the 
movement  of  the  bridge.  When  the  bridge  is  tilted  before  swing- 
ing, current  is  completely  cut  off  in  this  section,  and  renewed 
on  again  closing  the  brieve.  The  rail  circuit  is  maintained  under 
the  harbour  by  means  of  a  cable.  Some  difficulty  was  experi- 
enced in  arranging  for  the  carrying  of  the  feeder  cables  under 
the  harbour,  but  this  work  was  eventually  taken  in  hand  by 
the  Corporation  themselves.  The  cables  are  drawn  into  a  steel 
pipe  and  are  connected  to  a  switch  and  testing-board  on  either 
side  of  the  harbour. 

Overhead  Equipment. — A  double  trolley  wire  is  employed  of 
hard  drawn  copper  (3/0  S.W.G.,  0'372  of  an  inch  in  diameter). 
This  wire  weighs  approximately  1260  lbs.  per  1000  yards,  and 
is  supported  21  feet  above  the  track  on  steel  brackets  and  arm 
poles  with  ornamental  cast-iron  bases. 
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Car  Depot  and  Electrical  Works. — The  car  dep6t  joins  the 
Electricity  and  Eefnae  Works  in  Kotterdam  Road.  The  line  to 
it  branches  off  from  the  main  ]ine  at  the  Railway  Station  in 
Denmark  Boad,  and  terminates  at  present  at'  the  dep6t.  Ac- 
commodation is  provided  for  nineteen  cars  and  a  track  sweeper. 
Nearly  the  whole  of  the  track  in  the  shed  is  supported  on 
pillars,  thus  allowing  any  car  to  be  examined  and  repaired  from 
beneath.  There  are  excellent  facilities  for  repairs,  carpenters, 
machine  fitters,  paint  shops,  and  smithy  being  provided  at  the 
Car  Dep6t. 

Feeder  Cables. — The  traction  cables  are  drawn  throngh 
stoneware  ducts  laid  in  the  centre  of  the  track.  The  cables  are 
led  to  section  pillars  from  which  the  overhead  line  is  fed. 

Permanent  Way. — The  track  gauge  is  of  3  feet  6  incheB,  and 
is  constructed  as  follows :  The  ground  being  excavated  for  a 
depth  of  12  inches  and  a  concrete  bed  of  6  inches  placed  under 
the  rails  except  at  the  anchor  joints,  where  the  ground  ia  ex- 
cavated for  a  further  depth  of  12  inches.  Anchors  are  placed 
every  fifteen  feet  along  the  rail,  the  anchor  consisting  of,  for 
the  intermediate  anchors  about  15  inches  of  old  inverted  rails 
riveted  to  the  flange  of  the  rail,  and  for  the  anchor  at  the  rail 
joint  a  piece  of  inverted  rail  two  feet  long  is  riveted  on  to  the 
flange  of  the  rail. 

All  joints  are  bonded  with  No.  4/0  S.W.G.,  and  crossed- 
bonded  every  fifty  feet.  The  section  of  rail  used  is  of  No.  3 
British  Standard  Section,  weighing  100  lbs.  to  the  yard.  The 
paving  originally  was  basaltic  lava,  but  this  ia  now  being  re- 
placed by  Jarrah  wood  blocks  in  the  centre  portion  of  the  town. 

The  ofBcee  of  the  tramway  department  are  in  the  same  build- 
ing as  the  electricity  department,  and  adjoin  the  electricity 
works.    Here  all  accounts  for  both  departments  are  kept. 

Tramway  Statutes. — Passengers  carried  in  one  year,  2,644,845 ; 
average  miles  run  in  one  year,  334,473 ;  total  receipts  for  one  year, 
11,973^. ;  total  cost  of  construction,  79,235^. ;  average  daily  re- 
ceipts, summer  months,  57/. ;  average  daily  receipts,  winter 
months,  23/. 

For  this  information,  and  also  that  referring  to  the  electricity 
department,  the  Author  is  indebted  to  the  Manager,  Mr.  G.  A. 
Bruce,  M.I.E.E. 

Tovm  Sail  avd  Public  OJices. — The  original  Town  Hall  was 
erected  in  1857  by  the  late  J.  L.  Olemenee,  Esq.,  architect,  and 
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in  1876  was  considerably  altered.  It'  only  contained  at  that 
time  council  chamber,  surreyor's  office,  inspector's  office,  and 
oaretak^'s  apartments.  In  1899  H^h  Street  was  widened,  and 
plans  were  then  prepared  to  provide  for  the  foUomng  accomcao- 
dation :  Major's  parlonr,  surveyor's  offices,  accountant's  offices, 
rate  collector's  office,  sanitary  inspector's  office,  medical  officer's 
room,  enquiry  office,  committee  room,  lavatories,  and  stores ;  these 
plans  were  adopted,  and  the  works  carried  out  at  a  cost  of  5124/. 

In  1904  further  additional  offices  were  built  to  accommodate 
the  town  clerk  and  the  education  department,  at  a  cost  of  1000/, 

Cemeieriee. — Kirkley  Cemetery  on  the  London  Eoad,  South, 
established  in  1879  with  mortnary  chapels  and  lodge.  Cost, 
3300/,  Area,  5J  acres.  It  is  now  necessary  we  should  acquire 
additional  land  for  this  cemetery.  Lowestoft  Cemetery,  situate 
on  the  Beccles  Soad,  established  in  1886,  containing  about  fifteen 
acres,  with  mortuary  chapel  and  lodgra,  at  a  cost  of  7500/.  In 
1906  3|  acres  of  land  was  purchased  by  the  Burial  Board  and 
added  to  the  grounds ',  laid  out  and  fenced  in  at  a  cost  of  994/. 

Isolation  ffonpital.—Tiie  old  wooden  infectious  hospital  stood 
on  a  small  site  near  the  Rotterdam  Boad,  and  in  1887  the  Council 
considered  the  desirability  of  purchasing  further  land  adjoining 
the  same  and  to  erect  a  new  permanent  Isolation  Hospital.  The 
Council  eventually  purchased  about  two  and  a  half  acres  of  land, 
and  plans  were  prepared  and  approved  for  building  administra- 
tive block,  nortii-west  pavilion  for  ten  beds,  and  south-west 
pavilion  for  four  beds,  at  a  cost  of  3373^.  Then  the  laundry, 
ambulance  shed,  and  disinfecting  chamber,  with  fencing  and 
entrance  gates,  were  erected,  costing  829/.  In  1898  the  south- 
east pavilion  was  added  for  eight  beds,  at  a  cost  of  1414/.,  and  the 
administrative  block  was  added  to  at  a  cost  of  624/.,  and  in  1909 
a.new  south  pavilion  was  built  for  ten  beds,  and  additional  bed- 
rooms,kitchen,etc.,wereadded  to  the  administrative  block,  costing 
in  aU  2278/.,  bringing  the  total  cost  of  the  Isolation  Hospital  up 
to  8418/.  All  the  buildings  are  constructed  of  brick  with  slated 
roofs,  and  the  inside  of  all  wards  faced  with  glazed  bricks,  pitch 
pine  floors  and  joinery,  and  the  south  ward  floor  is  laid  with 
Jarrah  blocks  on  concrete  and  the  floors  are  wax  polished.  All 
the  old  buildings  were  taken  down  and  burnt. 

Fire  Brigade. — The  brigade  consists  of  twenty-three  members: 
chief  officer(honorary);  superintendent,10/.perannum;  secretary, 
5/.  per  annum ;  engineer,  13/.  per  annum ;  assistant  engineer, 
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8^.  per  annum ;  caretaker  for  each  station,  6^.  each  per  annam  ; 
auperintendent  No.  2  section,  51.  per  annum. 

Stations. — Chief  Fire  Station  at  St,  Peter's  Street.  Sub  Fire 
Station  at  Colville  Eoad,  Kirkley. 

Appliarices. — No.  1  Station:  one  300-gallon  horsed  steamer; 
one  400-galloD  horsed  steamer ;  one  manual ;  one  hose  cart ;  one 
hose  reel ;  one  C5-feet  escape  (hand)  with  sbnte. 

No.  2  Station :  one  manual ;  one  hose  barrow ;  one  hand 
curricle  escape  and  hose  box  combined  with  shnte. 

}To»e. — 3000  feet  at  the  two  stations. 

Average  cost  of  brigade,  350^.  per  annum,  which  includes: 
salaries,  horse  hire,  telephone  rentals,  hydrants,  uniforms,  hoae, 
repairs  to  buildings,  repairs  to  engines,  etc.,  rates,  taxes,  and 
insurance. 
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Bx  G.  H.  HAMBY,  A8SoaM.lNST.C.E.,  J/emier, 
Borough  Engineeb,  Lowestoft. 

The  object  of  thia  paper  is  to  give  a  brief  descriptioQ  of  the 
troubles  experienced  on  this  part  of  the  coast  during  the  lost 
twenty-five  yeara,  and  what  t^e  Corporation  has  done  and  ex- 
pended to  combat  with  this  difficult  question.  Erosion  has  evi- 
dently being  going  on  for  many  years ;  the  beach  consists  of 
sand  and  shingle  and  a  small  amount  of  pebbles  or  larger  stones, 
which  twenty  years  ago  were  taken  from  the  beach  in  loige 
quantities,  and,  in  the  Author's  opinion,  was  a  great  mistake. 
This  was  partially  stopped  some  years  ago,  and  is  now  stopped 
altogether.  Lowestoft's  coast-line  is  now  far  more  exposed  than 
in  years  gone  by,  when  it  was  entirely  protected  by  sandbanks, 
which  were  dry  at  low  water,  and  the  "  Pakefield  Gat "  was 
further  south.  Now  the  outer  banks,  viz.  the  "Newcome," 
"  Holm,"  and  "  Gorton  "  sands,  have  two  and  three  fathoms  of 
water  over  them  at  low  water,  with  the  exception  of  a  few  small 
patches.  The  littoral  drift  on  this  coast  is  of  sand  and  shingle, 
and  travels  from  north  to  south,  and  doubtless  the  waste  of  the 
cliEEs  between  Yarmouth  and  Gorton  has  been  forming  the  anpply 
for  Lowestoft.  Jetties  were  constructed  at  the  entrance  to  the 
harbour  in  1832,  and  this  caused  the  beach  to  extend  seaward,  as 
will  be  seen  from  the  plan  submitted  showing  the  coast-line. 
The  erosion  of  Lowestoft  was  more  acute  after  the  erection  of  the 
groynes  at  Gorton  in  about  J  871,  which  partially  stopped  the 
supply  of  beach  material  travelling  in  a  southerly  direction  to 
lA)westoft.  From  1894  to  1897  the  sandhills  covered  with 
marrum  grass,  the  only  natural  barrier  protecting  the  Denes  at 
that  time  from  high  tides,  were  greatly  damaged,  and  during 
this  period  temporary  measures  alone  were  adopted  for  protec- 
tion by  faggots  aud  placing  two  old  smacks'  huUs  as  groynes. 
In  1897  twelve  groynes  were  placed  on  the  beach  to  the 
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north  of  the  NesB  Foint,  formed  of  4-inch  planking ;  these  at 
firet  were  eSeotive,  and  the  beach  accreted  to  the  top  of  nuiny 
of  them,  but  for  the  want  of  something  behind  them  more 
enbstantial  than  the  low  sandhills,  the  gales  and  high  tides  in 
1898  swept  round  the  land  ends  of  the  groynes  and  scoured  the 
beach  away ;  and  in  March  1901,  during  a  severe  north-east 
gale  and  heavy  sea,  the  marrum  hills  protecting  the  Denes  wore 
almost  entirely  demolished,  and  the  groynes  became  useless  and 
were  afterwards  removed. 

The  old  sewer  outiall  occupied  a.  position  at  the  Kess  Point, 
with  valve-chamber  well  above  high-water  line ;  these  gradu- 
ally became  so  severely  dame^ed  that  the  Corporation  decided 
to  abandon  the  old  outfall  and  construct  a  new  one.  The  old 
jetties  carrying  the  outfall  pipes  were  dose  piled  on  the  north 
side,  and,  so  long  as  the^  lasted,  formed  a  groyne  and  held 
the  beach  up;  but  in  1895  these  were  all  washed  away,  the 
Ness  Foiut  practically  disappeared,  the  coast-line  straightened, 
and  the  material  went  sou^  to  help  the  accretion  north  of  the 
harbour. 

Eeferring  to  the  south  beach.  At  the  South  Fier  the  beach 
sets  back  from  the  north  side  about  four  hundred  and  eighty 
yards.  Going  south  from  the  pier  the  coast-line  is  low  to  Clare- 
mont  Pier,  when  the  cliffe  gradually  rise  to  the  Bcax)ngh  boun- 
dary ;  they  consist  generally  of  sand.  Sea  erosion  along  the 
whole  length  of  this  part  of  the  coast  has  been  gradual  and  very 
considerable.  In  the  gales  of  1898  a  great  fall  of  the  clifis  took 
place,  and  the  old  pathway  leading  from  the  foot  of  the  cliffs 
to  the  top  of  Pakefield  Street  was  swept  away,  and  the  beach 
was  lowered  some  three  or  four  feet ;  and  later,  in  March  1901, 
heavy  north-east  gales  and  spring  tides  caused  alarming  damage 
to  Kirkley  cliBs.  The  Author  has  no  doubt  that  the  cause  of 
the  denudation  of  this  beach  has  been  principally  caused  by  the 
supply  of  littoral  drift  being  stopped,  to  a  great  extent,  by  the 
protective  works  erected  at  the  north  side  of  the  harbour  by 
the  Great  Eastern  Kailway  Company,  In  July  1898,  a  con- 
tract, extending  over  a  period  of  three  years,  was  made  with  the 
Case  Syndicate  for  the  erection  of  60  groynes  on  the  south 
beach  for  5000/.  Towards  the  end  of  1900,  two  years  after 
commencement,  the  Council  considered  the  accretion  unsaUs- 
faetory,  as,  during  a  gale,  several  of  the  groynes  washed  out, 
and,  in  December  1900,  200  feet  had  been  washed  away  and 
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one  groyne  completely  diaappeared,  with  the  result  that  this 
contract  viae  terminated. 

This  brings  the  Author's  remarks  on  both  beaches  to  the 
same  period  when  matters  looked  so  serious  that  the  Corpora- 
tion could  see  they  would  have  to  expend  a  considerable  sum  of 
money,  and  decided  to  call  in  Mr.  W.  T.  Douglass,  M.IiiBt.C.E., 
with  the  result  tliat,  in  1901,  an  exteoEive  scheme  of  protection 
for  both  north  and  south  beaches  was  adopted  in  accordance 
with  a  report  made  by  him.  This  work  consisted  of  a  apor 
groyne  from  the  South  Pier,  240  feet  long,  and  another  groyne 
of  the  same  length  at  the  south  boundary.  On  the  north  beach 
a  sea  wall  from  the  Ness  Point  to  the  north  boundary,  to  be  pro- 
tected by  four  main  groynes  and  sixteen  intermediate  groynes. 
These  works  were  carried  out  in  their  entirety  in  1902  and  1903, 
In  1902  four  groynes  were  constructed,  after  the  loss  of  the 
Case  groynes,  for  the  protection  of  the  sea  wall  in  front  of 
Kirkley  Slopes.  Further  considerable  damage  then  took  place 
to  the  cliffs  between  Rectory  Boad  and  Claremont  Pier,  and 
in  1903  a  timber  close-piled  revetment  was  constructed  from 
Kectoiy  Boad  to  Claremont  Pier,  the  above-mentioned  groynes 
were  extended  50  feet,  and  three  small  intermediate  ones  con- 
structed, and  four  new  small  ones  added  immediately  south  of 
Claremont  Pier,  In  1904  a  spur  groyne  was  added  to  the  south 
of  the  Pakefield  groyne,  and  also  in  the  same  year  a  spur  was 
carried  to  the  south  of  the  Ness  Point  groyne,  and  also  100  feet 
extension  was  made  to  the  spur  groyne  at  the  south  pier.  In 
1905  a  small  spur  was  added  on  the  south  aide  of  the  groyne 
near  the  Empire  Hotel,  In  1904  a  great  scoar  took  place  in 
front  of  the  Esplanade  (north  of  the  Claremont  Pier),  and,  under 
the  advice  of  lieut.  Williams,  of  Aldeborough,  three  acute-angle 
planked  groynes  were  constructed  aa  an  experiment,  running 
in  a  NNE.  direction.  In  1905  toe-piling  and  planking  was 
constructed  at  the  foot  of  the  slopes  between  Claremont  Pier 
and  Kectory  Boad,  to  prevent  the  sea  washing  the  slopes  down. 
In  1905  and  1906  a  timber  revetment  was  constructed  south  of 
Pakefield  groyne  to  prevent  the  erosion  of  the  cliffs  south  of 
the  boroi^h  boundary,  and  the  revetment  on  the  north  side  was 
extended  northwards  to  the  Grand  Hotel  waU.  In  1910  a  sea 
wall  was  constructed  from  the  Ness  Point  southwards  to 
Hamilton  Boad,  a  distance  of  610  yards,  protected  by  six  timber 
groynes.    The  length  of  sea  frontage  on  the  north  beach  is 
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2964  yards,  and  on  the  soath  beach  2033  yards,  making  a  total 
frontage  of  4997  yards,  all  of  which  is  now  protected. 

From  the  borough  boundary  at  the  north  to  a  point  where 
accretion  starts,  opposite  the  south  boundary  of  the  gasworks,  an 
average  encroachment  has  taken  place  of  412  feet  to  H.  W.  0.  T. 
and  427  feet  toL.W.O.T„  which  represents  a  lost  area  of  beach, 
between  H.  W.  marks  of  1884  to  1911,  a  period  of  twenty-seven 
years,  of  about  sixty-two  acres. 

Erom  the  gasworks  to  the  north  pier  extension  an  accretion 
has  taken  plaoe  of  about  six  acres  to  H.  W.  mark  and  9^  acres 
to  L.  W.  mark ;  and  high  and  low  water  have  been  driven  back 
an  average  distance  of  123  feet  and  190  feet. 

In  the  case  of  the  beaoh  on  the  south  side  of  the  harbour 
from  the  south  pier  to  the  Claremont  Pier,  the  sea  has  encroached 
on  an  average  of  130  teet  at  H.  W.  mark  and  175  feet  at  L.  W. 
mark  since  1884,  except  a  small  portion  next  the  south  pier 
inside  the  spur  groyne,  where  low  water  mark  has  been  driven 
back  about  150  feet.  From  the  Claremont  Pier  to  Pakefield, 
the  encroachment  of  both  high  and  low  water  marks  since  1884 
has  been  180  feet  and  230  feet.  This  gives  for  the  entire  length 
of  sea  front,  from  South  Pier  to  Pake&eld  Street,  a  loss  of  beach 
between  high  water  marks  of  1884  and  1911  of  about  twenty-two 
acres. 

The  Author  has  pleasure  in  exhibiting  drawings,  some  of 
which  are  reproduced  herewith,  of  various  sea  defence  works  aa 
carried  oat  at  Lowestoft,  and  the  actual  cost  of  the  same. 

Cort. 

Sea  wftll.  North  Beaoh       £11,900 

Uain  grojiiM         „            12,050 

SmiJl       „             „           6,673 

Spur  groyne  (at  NeM  Point  groyne)         1,106 

Sea  Wall,  path  and  apron  to  Sontb  Slopes  (Bootor;  Boad  to 

Een^gton  Rood)           11,826 

Spar  groyne  (at  Sonth  Pier)          3,400 

Main  groyne  (PokeBeld  Street) 1,000 

Smaller  groynea  in  front  of  South  Slopei  wall 2,000 

limber  reTetmont  (from  Claremont  Pier  to  Beotory   Boad 

including  fonr  unall  groynea  and  extending  four  others      ..  8,11.'i 

Spar  groyne  (to  Fakefle  Id  groyne)           1,253 

Acate  angle  groynea  (Soath  Beaoh)        650 

Piling  and  planking  foot  of  South  Slopes          636 

Pakefleld  BaTatment           1,001 

Qrand  Hotel  Beretment 933 

Sea  Wall,  itepa  and  aUpwaya  (from  Nobb  Point  to  Hamilton 

BoadJ          3,870 
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CmI. 

Six  grojDM  to  protect  Mme          £4,415 

Revetment  (oppoaite  EipUnftde) 696 

(oppoajte  Empin  Hotel)        670 

Map  ehowing  high  wftter  marks  of  1886, 18U,  1884,  and  1911. 

The  total  coetof  our  aea  defence  works  since  1896  has  been 
79,000?. 

After  the  completion  of  the  sea  wall  north  beach,  and  main  and 
small  groynes  above  referred  to,  a  considerable  scour  occurred 
on  the  south  or  lee  side  of  the  groyne  at  the  Nesa  Point,  leaving 
the  piling  and  soa  wall  exposed  about  eleven  feet;  and  it  was 
then  that  the  spur  to  the  south  of  this  groyne  was  constructed 
with  splendid  results,  the  beach  having  lifted  several  feet,  and 
driven  back  low  water  to  the  eastward  of  the  new  spur.  Exactly 
the  same  conditioQs  happened  at  Fakefield  Street,  and  a  similar 
accretion  of  beach  followed  the  erection  of  the  spur  groyne  in 
that  locality.  After  the  erection  of  the  spur  groyne  at  the  south 
pier  an  increased  amount  of  denudation  of  beach  took  place  north 
of  the  Claremont  Pier,  and,  for  the  purpose  of  securing  the  effects 
of  this  spur  further  southwards,  this  groyne  was  extended  100 
feet  with  better  results. 

Since  the  completion  of  all  the  w^ks,  we  certainly  have 
experienced  a  more  reliable  position,  as  the  beach  has  gradually 
accreted  and  no  coaat-Une  has  been  lost  for  several  years,  and 
the  beaches  are  in  a  better  condition  than  they  have  been  for 
many  years. 


DISCUSSION. 

Mr.  NoKUA^f  ScOROiE :  I  have  pleasure  in  proposing  a  hearty 
vote  of  thanks  to  Mr.  Hamby.  I  am  a&aid  I  cannot  congratulate 
Lowestoft  on  the  lowoesa  of  its  rates.  A  rate  which  a^regates 
9s.  Sd.  in  the  pound  cannot  be  considered  low.  I  am  quite 
prepared  to  admit  that  the  works  which  have  been  carried  out 
are  most  extensive  and  very  expensive;  it  may,  however,  be 
possible  to  recoup  these  expenses  by  means  of  an  increased 
rateable  value.  As  regards  your  streets  and  roads,  I  do  think 
you  are  suffering  under  a  disability  in  your  treatment  by  the 
County  Council.  I  think  they  are  treating  you  unfairly,  and  if 
you  can  only  succeed  in  getting  them  to  be  reasonable  in  the 
matter,  it  would  be  advantageous  to  Lowestoft.     Respecting 
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your  private  street  works,  there  is  one  point  which  I  take  excep- 
tion to — that  is  the  figging  of  your  footpachs  with  concreta  I  can 
quite  understand  that  at  the  moment  it  means  a  reduced  assess- 
ment to  persons  who  own  the  house  property,  but  while  you  are 
saving  the  expenses  of  the  frontagers,  you  are  making  expense 
to  yourselves  in  the  future.  Probably  you  are  getting  yonr  con- 
crete footpaths  done  for  Zs.  6d.  to  4s.  per  square  yard  in  the  first 
instance;  while  when  these  footpaths  are  broken  up  for  gaa, 
electricity,  or  water  mains,  or  for  drains,  the  increased  cost  to 
the  ratepayers  is  very  considerable.  If  you  would  only  pave 
the  footpaths  with  slabs,  which  would  probably  cost  you  Is.  per 
yard  more,  the  cost  would  be  Is.  Gd.  instead  of  7s,  in  making 
good  small  openings  in  these  footpaths,  which  originally  cost 
3s.  &d.  Another  point  I  want  to  call  attention  to,  is  that  yoa 
are  very  leniently  and  economically  chained  by  the  Gas  Company 
for  public  lighting.  1  find  you  are  only  charged  50s.  per  annum 
for  incandescent  lamps.  I  am  taking  it  that  each  lamp  con- 
sumes 3J  cubic  feet  per  hour,  which  with  gas  at  3s.  lOd.  per 
1000  cubic  feet  works  out  at  46s.  per  annum,  while  the  Gas 
Company  are  only  charging  30s.  for  gas.  Probably  the  decreased 
cost  for  public  lighting  is  the  reason  for  the  very  heavy  cost  of 
gas  in  ttds  district.  With  regard  to  the  character  of  the  road 
adjoining  the  tramway,  I  do  suggest  that  the  gradients  of  the 
cross  falls  of  the  road  are  too  much  for  the  safety  of  the  trafBo. 
It  was  only  in  passing  along  your  main  street  this  morning  on 
my  way  to  the  Town  Hall  that  two  unfortunate  cyclists  had 
side  slips,  due  to  the  excessive  cross  falls  between  the  tram  rails 
and  the  footpath.  Had  that  point  been  borne  in  mind  when  the 
tram  rails  were  laid  you  would  not  have  suffered  the  disability 
you  have  at  the  present  time. 

Mr.  E.  J.  Elford  :  I  have  great  pleasure  in  seconding  the 
vote  of  thanks  to  Mr,  Hamby.  I  know  how  much  labour  is 
involved  in  the  preparation  of  papers  of  this  kind,  and  Mr. 
Hamby  deserves  our  hearty  thanks  for  the  trouble  he  has  taken. 
I  do  not  alt<^ther  agree  with  Mr.  Scorgie  in  his  reference  to  the 
Lowestoft  rates.  Before  expressing  opinions  of  this  kind  we 
should  know  the  basis  of  assessment,  and  whether  the  incidence 
of  rating  is  high  or  low.  There  are  many  towns  which  appear 
to  be  heavily  rated  which  really  pay  less  per  house  than  other 
towns  which  appear  to  have  low  rates.  I  have  been  much  im- 
pressed by  the  economical  way  in  which  the  work  of  the  Borough 
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18  carried  out,  and  I  think,  after  taking  into  conaideration  tbe 
fact  that  Lowestoft  has  to  bear  heavy  burdens,  particularly  for 
Sea  Defence  Works,  'which  moat  other  towns  escape,  the  Corpora- 
tion have  done  remarkably  well.  I  f^ree  with  Mr.  Scorgie  to 
some  extent  as  to  the  paving.  I  do  not  think  the  coat  would 
he  as  much  as  3s.  6d.  to  4^.  per  yard ;  I  should  be  surprised  if 
it  waa.  There  is  one  matter  with  whidi  I  have  a  very  warm 
fellow-feeling  with  Mr.  Hamby,  and  that  is  with  reference  to  the 
basalt  lava  paving  of  the  tramways.  I  have  had  to  take  up  a 
very  large  area  of  this  kind  of  pavii^.  I  am  rather  surprised  to 
see  that  the  labour  for  the  collection  of  hou^e  refuse  is  obtained 
by  contract,  the  Corporation  supplying  the  horses,  carts,  and 
plant.  Under  ordinary  circumstances  I  think  that  the  Corpora- 
tion should  have  control  of  the  men  who  have  to  collect  the 
reftise,  as  these  men  have  to  go  into  people's  houses,  and  be 
tmsted  to  a  very  great  extent,  therefore  the  local  authority  should 
have  direct  controL  Mr.  Hamby  has  not  stated  what  allowanco 
is  made  for  steam  raised  by  burning  the  refuse  &om  the  electricity 
department.  In  regard  to  the  collection  and  bumii^  of  refuse, 
I  should  like  to  ask  whether  the  1».  3d.  per  ton  for  homing  is 
the  net  cost  after  allowance  for  steam,  etc. 

Mb.  J.  W.  COCEKILL :  I  do  not  agree  with  Mr.  Scorgie  as  to 
concrete  footpaths.  I  do  not  tliink  the  footpaths  here  will  cost 
4s.  per  yard.  Footpaths  which  were  laid  under  my  superin- 
tendence at  Gorleston  in  1874,  are  as  good  to-day  as  they  were 
then.  Those  paths  cost  me  2s.  2d.  per  yard ;  to-day  I  am  laying 
similar  paths  at  Is.  lOd.  per  yard.  If  you  lay  footpaths  which 
will  last  forty  years  at  that  price,  I  think  they  are  ^e  cheapest 
paths  |hat  can  be  laid.  Whatever  the  cost  has  been,  I  think 
they  mil  prove  the  cheapest  for  this  district. 

Mr.  Wiluam  Joseb  ;  The  aea  defence  worka  at  Colwyu  Bay 
have  cost  my  Council  something  like  70,000/.,  but  I  have  not 
had  to  undertake  anything  like  the  heavy  coast  work  Mr.  Hamby 
has.  Your  wave  action  and  force  of  sea  appear  quite  two  hun- 
dred per  cent,  greater  than  at  Colwyn  Bay,  and  this  shows  the 
heavy  responsibility  which  falls  upon  the  Council  of  a  town 
that  happens  to  be  placed  on  the  sea  coast  where  an  incnision  of 
the  sea  takes  place.  I  am  pleased  with  the  protective  measures 
which  Mr.  Hamby  has  carried  out,  and  I  am  sure  if  left  to  him- 
self, and  not  interfered  with,  he  will  be  able  to  defend  this  coast 
from  eroaion.     I  was  out  very  early  this  morning,  and  walked 
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along  the  coast  line  of  the  borough,  so  have  seen  the  eipenedve 
proviBions  which  have  been  made  to  defend  it.  I  am  sony  Mr. 
Hamby  baa  not  given  a  little  more  figures  and  detail  in  his  paper 
on  eea  defence,  as  undonbtedly  the  younger  ei^ineers  wonld 
have  been  very  pleased  for  the  fuller  information  he  could  ^ve 
on  the  matter. 

Mr.  a.  £.  Collins  :  I  know  the  serioas  difficulties  Mr. 
Hamby  has  had  to  contend  with  in  protecdi^  this  coast  from 
the  inroads  of  the  sea.  I  know  Mr.  Hamby  has  his  heart  in 
that  work,  and  I  hope  he  will  be  successful  I,  however,  feel 
obliged  to  criticise  one  point  in  the  paper  dealing  with  sea-defenoe 
work.  I  may  be  wrong,  but  there  appears  to  be  one  defect  in 
the  horizontally-inclined  revetments.*  The  idea  of  the  slope  is 
all  right,  and  the  force  of  the  waves  is  dissipated,  but  the  groynes 
are  not  carried  deep  enough  into  the  beach.  Wherever  you  have 
a  wave  striking  on  to  a  surface  at  right  angles  you  get  a  splash 
upward,  and  you  get  an  excavating  splash  oi  action  on  the  beach, 
which  ought  to  be  avoided  by  every  possible  means.  The  best 
way  to  avoid  that  is  to  carry  the  slope,  which  should  be  a  flat 
one,  below  the  surface,  instead  of  having  a  vertical  toe.  I  believe 
that  any  excavating  action  can  be  avoided  in  the  manner  I  have 
indicated.  I  quite  agree  with  Mr.  Elford  in  his  remarks  as  to 
the  rates.  I  come  irom  a  city  where  the  rateable  value  is  very 
low,  less  than  U.  Ws.  per  head  of  population,  but  the  people 
require  as  much  to  be  done  for  them  as  in  towns  where  the  rate- 
able value  is  double  that  amount.  Id  Bournemouth  the  rateable 
value  per  head  is  double  what  it  is  here,  so  that  they  can  spend 
twice  as  much  money  per  head  of  population  for  the  same  rate. 
It  is  obvious,  therefore,  that  it  is  unfair  to  make  comparisons 
between  different  towns  on  the  basis  of  rates  in  the  £  only  with- 
out considering  the  assessments.  Having  r^ard  to  the  diffi- 
culties which  confront  Lowestoft,  the  rates  are  not  high.  I  have 
used  basalt  lava  for  years,  and  a  good  many  of  the  difficnlties 
encountered  with  it  are  due  to  the  manner  in  which  it  is  uaed. 
There  are  places  where  no  paving  in  existence  will  compete  with 

•  Mr. Collins writee,BubBeqii8ntly—"Ztho«jW(ft«'  WmiaitW fftvjfne*' wer* 
V>hat  Mr.  Hambj/  ealU  tht  '  revetmmU.'  My  remarki  rtlaUd  entirely  to  thea* 
'  revebnttUi.'  I  did  not  know  of  Iht  eaatUMce  of  Ike  William*'  aeuie-angled 
groyjui ;  in  fact,  thii  deicriplitm  '  acute-angU '  Ud  me  attray,  oi  I  IhcmgfU  -i  t 
relattd  to  the  vertical  angle  of  the  rtvetmenti,  and  not  the  horieontal  an^U  mad* 
bttjnttn  ioattr-Uite  on  coatt  and  the  groyne." 
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basalt  lava ;  that  is  where  you  have  medium  traffic  and  steep 
gradieata.  I  have  basalt  lava  which  has  been  down,  I  think, 
fifteen  or  sixteen  years,  and  is  still  in  good  order.  But,  in  ac- 
cepting deliveries,  I  throw  out  every  stone  which  i^  a  bit  spongy. 
For  heavy  traffic  it  is  no  use,  but  with  medium  traffic  it  makes 
a  good  and  suitable  road  for  gradients  too  steep  for  granite. 

Mr.  E.  Croome  :  I  wish  to  ask  Mr.  Hamby  why  he  uses 
Yorkshire  kerb.  The  Yorkshire  kerb  which  I  have  seen  in  the 
streets  seems  very  much  worn,  and  not  at  all  a  good  kerb,  I 
should  have  thought  concrete  kerb  would  have  stood  as  well, 
and  been  much  cheaper.  The  coat  of  collecting  house  refuse  at 
2s.  3d.  per  ton  seems  very  low.  The  labour  works  out,  allowing 
200  tons  per  week,  at  Is.  8^d.  per  ton,  which  only  leaves  &^d. 
per  ton  for  horses.  Could  Mr.  Hamby  tell  me  the  cost  of  keep- 
ing horses.  I  am  interested,  because  my  Council  propose  to 
purchase  horses  at  the  present  moment,  Lowestoft  is  following 
the  opposite  practice  to  most  towns,  in  contracting  for  labour, 
and  owning  horses.  The  usual  course  is  to  employ  your  own 
labour,  and  hire  horses. 

Me.  T.  W.  a.  Hatward  :  It  appears  to  me  that  the  heavy 
capital  expenditure  on  the  various  undertakings  owned  by  the 
Lowestoft  Corporation  has  been  incurred  on  the  advice  of,  prin- 
cipally, outside  engineers.  The  various  schemes  entrusted  to 
Mr.  Hamby,  and  which  have  been  carried  out  so  ably,  have  been 
done  at  a  moderate  cost,  and,  I  am  sure,  we  all  congratulate  Mr. 
Hamby  on  the  good  work  he  has  done  and  the  excellent  results 
he  is  able  to  show. 

Mr.  G.  H,  Hahbt,  in  reply,  said  :  I  sincerely  thank  you  for 
the  vote  of  thanks  yon  have  accorded  me  for  the  papers.  Our 
ooncrete  footpaths  cost  us  about  2«.  6d.  per  yard  super.  The 
bulk  of  that  has  been  put  down  in  the  third-rate  streets  or  out- 
lying thoroughfares,  and  the  paths  have  not  been  broken  up  to 
the  extent  you  would  imagine.  Some  of  these  pavements,  which 
have  been  down  for  twenty  years,  have  cost  very  little  for  the 
purpose  Mr.  Scoigie  referred  to,  and  are  not  costing  much  to- 
day. Footpaths  in  the  main  streets  have  been  laid  in  panels, 
four  to  the  yard,  and  they  cost  us  Id.  each  at  the  present  price 
of  cement.  This  system  has  been  adopted  for  all  streets  which 
are  likely  to  be  broken  up  or  in  any  way  disturbed  for  cable 
work.  I  should  like  to  Bee  them  in  all  private  streets,  but  I 
have  only  a  certain  number  of  moulds ;  they  cost  me  about  10s. 
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per  pair,  but  the  large  amount  of  work  which  I  have  had  to 
carry  out  has  prevented  me  from  mAnufacturing  any  large 
quantity.  If  I  were  to  give  you  the  number  of  private  streets 
which  have  been  made  up  and  paved  it  would  rather  astound  you. 
I  quite  agree  with  Mr.  Sco^e  as  to  the  excessive  gradient  of 
the  roada  from  the  maigin  of  the  tram  pavement  to  the  channels. 
But  it  is  not  my  fault ;  another  engineer  laid  the  tramways.  I 
am  pleased  to  say  that  I  am  now  taking  the  opportonity  of 
remedying  that  by  lifting  the  kerbs,  channels,  and  footways, 
and  I  hope  in  time  the  trouble  will  be  overcome.  Mr.  Elford 
referred  to  the  practice  of  contracting  for  labour.  It  has  been 
the  practice  here  for  years  to  contract  for  labour;  but  the  ar- 
rangements are  in  chaise  of  an  inspector,  and  no  difficulty  has 
been  experienced  at  any  time.  I  qoite  f^ree,  however,  that  if 
a  contractor  is  able  to  do  the  work  for  a  certain  price,  the  Cor- 
poration should  also  be  able  to  do  it.  The  contract  comes  to  an 
end  in  October,  and  in  all  probability  I  shall  then  take  over  the 
work.  In  regard  to  the  allowance  for  steam  from  the  refuse 
destructor  for  the  electricity  work,  it  has  been  contended  by 
our  electrical  friends  that  the  destructor  does  not  produce  much 
steam ;  but  that  is  not  correct  We  receive  a  payment  of  80/. 
a  year,  the  amount  of  steam  produced  is  worth  more  than 
that,  but  the  electricity  works  are  only  just  turning  the  corner, 
otherwise  the  amount  would  be  larger.  With  regard  to  Mr. 
Collins'  remarks  as  to  acute-angle  groynes,  they  were  put  down 
as  an  experiment  through  the  influence  of  certain  members  of 
the  Council.  My  own  opinion  with  regard  to  groyne  work  is 
that  the  structure  should  be  put  down  somewhat  at  right  angles 
to  the  foreshore.  In  reply  to  Mr.  Croome's  question  as  to  why 
I  use  Yorkshire  kerb,  I  may  say  that  I  get  it  as  cheaply  as 
anythii^.  You  have  to  recollect  that  at  Lowestoft  we  have  no 
quarries  from  which  we  can  obtain  stone  to  manufacture  kerbs, 
and,  as  to  making  concrete  kerbs,  there  is  the  difficulty  of  getting 
tbe  necessary  moulds  and  labour.  In  main  streets  I  use  10-inch 
by  6-inch  granite  kerbs.  In  the  private  streets  I  can  show  you 
some  Yorkshire  kerbs  which  have  been  there  twenty  years  and 
are  as  good  now  as  ever.  In  reference  to  the  remarks  as  to  the 
rates,  we  have  to  take  the  rates  as  they  are.  I  know  the  Council 
are  very  anxious  to  keep  down  the  rates,  and  I  can  conscieo' 
tiously  say  that  everything  I  have  done  or  carried  out  has  been 
undertaken  with  the  interest  of  the  ratepayers  in  mind. 
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The  Members  made  visits  of  inspection  in  special  can  to  tlie 
Sleciric  Works,  Car-sheds,  Destructor,  Corporation  SlaUes,  and 
Isolation  Hospital, 

They  were  kindly  erUertained  hy  the  Mayor,  T.  E.  Thirlle, 
£!sq.,  to  luTicheon  at  the  Eoyal  Hotel. 

Follovnng  the  discussion  on  the  papers,  visits  of  inspection 
were  made  to  the  Sea  De/erice  Works,  Fiers,  Esplanade,  and 
Parks. 
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NORTH-EASTERN    DISTRICT    MEETING. 

Jane  29,  1912. 

Meld  in  the  Council  Chamher,  Town  ffall,  Bridlington. 

A.  J>.  Gbeatobex,  M.1NST.C.E.,  Pkesident,  in  the  Chair. 


The  Mayor  (Ald.  L.  Mainpkizk,  J.P.)  offered  a  very  hearty 
velcome  to  the  memhers  of  the  Icatitution. 

The  Pbkbipent  thanked  the  Mayor  for  the  kindly  welcome 
he  had  extended  to  the  members. 


BRIDLINGTON  AND  SOME  OF  ITS  MUNICIPAL 
WORKS  AND  UNDERTAKINGS. 

By  EKNEST  E.  MATTHEWS,  AssocM.Tnbt.C.K, 
r,R.S.(Ediii.),  Member,  Bohodgh  Engineer. 

HiSTOBICAL. 

Brtdlinotod,  although  one  of  the  oldest  seaports  in  this  coantry, 
is,  nevertheless,  one  of  its  most  popular  health  resorts.  The 
town  faces  dne  east,  and  its  sea  front  stretches  along  the  shores 
of  one  of  the  finest  bays  to  be  fonnd  around  our  coasts,  known 
as  Bridlington  Bay. 

About  five  miles  to  the  north  of  the  town  is  Flamborongh 
Head,  that  noble  promontory  which  has  provided  shelter  for  so 
many  mariners  during  northerly  gales.  Immediately  to  the 
north  of  Flamborough  are  Bempton  and  Speeton,  where  the  cliffs 
rise  in  places  to  over  400  feet. 

The  quay  existed  as  a  port  in  Normau  times,  being  mentioned 
in  the  Charter  of  King  Stephen,  confirming  to  the  Priory  the 
revenues  of  the  harbour. 
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I'LACES  OF  Interest  m  aud  nsak  Bridlimqton. 

Bridlington  Priory. — The  Augustinian  Priory  of  Bridlington 
was  founded  by  Walter  de  Gant,  the  Norman  Lord  of  Bridling- 
ton, in  the  reign  of  Henry  I.  Its  charter  included  the  revenues 
of  the  harbour,  which  King  Stephen  confirmed,  with  the  right 
to  all  wrecks  on  the  Flamborough  coast.  It  gradually  acquired 
the  rectories  of  the  surrounding  parishes,  including  Filey  and 
Scarborough,  and  lands  in  almost  every  parish  in  this  part  of 
the  East  Itiding.  Its  neamese  to  the  coast  rendering  the  Priory 
subject  to  descents  of  sea  rovers,  it  was  fortified  in  the  fourteenth 
century.  Of  its  defences  there  remains  only  the  principal  gate- 
way, there  having  been  or^inally  three  others.  The  church  in 
its  present  form  consists  of  a  nave  and  side  aisles  with  two 
western  towers.  Its  dimensions  are :  Length,  185  feet ;  breadth, 
78  feet ;  height,  70  feet.  The  original  design  appears  to  have 
been  similar  to  that  of  Beverley  Minster;  and  the  dimensions 
not  inferior. 

I7ie  Bayle  Gate. — The  Priory  entrance,  known  as  the  Bayle 
Gate,  near  the  north  end  of  St.  John  Street,  spans  the  approach 
to  the  precincts  of  the  church.  It  has  two  archways,  the  main 
and  a  email  side  postern,  each  with  beautiful  recessed  mouldings. 
Over  the  main  arch  is  a  shield  with  the  three  B's,  the  Friory 
Arms.  The  tower  is  of  three  low  storeys ;  the  two  lower 
pierced  for  archery,  the  upper  having  three  small  Early  Perpen- 
dicular windows.  Four  buttresses,  dividing  the  front  of  the  tower 
into  three  parts,  complete  the  feature  of  an  extremely  simple 
but  exquisite  architectural  composition.  The  lower  rooms  of 
the  tower,  formerly  the  porter's  lodge  and  manorial  prison, 
became  in  later  times  the  town  kydcott  or  lock-up ;  aud  the 
upper  chamber,  which  was  the  Prior's  manorial  court,  became 
the  meeting  place  of  the  lord's  feoffees  for  the  transaction  of 
their  business.  The  vista  through  the  main  archway  towai-ds 
the  western  facade  and  south  aide  of  the  church  is  one  of  the 
most  beautiful  views  of  the  kind  in  England. 

Danes'  Dyke. — This  prehistoric  wonder  is  a  vast  entrench- 
ment, somewhat  of  the  same  kind  as  those  which  are  found  in 
various  parts  of  the  Yorkshire  wolds.  The  many  flint  imple- 
ments found  here  in  experimental  excavations  prove  that  it  is 
of  an  age  earlier  than  that  of  the  ancient  Britons.     Danes' 
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Dyke  can  be  easily  reached  by  a  short  walk  (about  two  miles) 
aloQg  the  cliffs  in  a  northerly  direction  from  Bridlington. 

ffoldemess  Coast — Coaet  Eroaion. — The  coast  line  extending 
in  a  southerly  direction  from  Bridlington  to  Span),  about  35 
miles  in  length,  is  known  as  the  Holderness  Coast  of  Yorkshire, 
and  hafl  been  discussed  more  than  any  other  portion  of  our 
coasts,  for  the  average  rate  of  erosion  on  this  coast  is  about  11 
feet  per  annum,  and  greater  than  foond  elsewhere.  Many 
towns  and  villages  which  were  previonsly  located  here  have 
long  since  disappeared,  the  sites  of  some  of  them  being  now 
covered  by  several  fathoms  of  water  at  high  tide. 

When  giving  evidence  before  the  Boyal  Commission  on 
Coast  Erosion  some  time  ago,  the  Author  stated  that  he  estimated 
that  1,904,194  tons  of  cliff  were  washed  away  annually  from 
this  coast,  and  that  since  the  Soman  invasion  115  square  miles 
of  land  had  disappeared  between  Flamborough  Head  and  Spurn ; 
also  that  the  coast  line  at  that  time  was  about  three  miles  further 
seaward  than  at  present.* 

As  to  the  erosion,  what  is  actually  taking  place  is  aa  follows. 
The  boulder  clay  composing  the  Holdemess  cliffs  consists  of 
clay,  sand,  gravel,  and  larger  stones;  the  pummelling  action 
of  a  wave  at  the  base  of  the  cliff  in  a  short  time  causes  huge 
fissures  to  occur  in  the  cliff — these  in  time  open  out,  until  a 
mass  of  the  cliff  falls  on  to  the  foreshore.  The  action  of  the  sea 
on  this  is  to  disint^rate  the  mass,  wasliing  away  the  sand  and 
fine  gravel,  and  converting  the  clay  into  mud,  which  is  also 
washed  away.  The  larger  stones  and  coarse  gravel  remain,  and 
these  are  washed  up  to  the  foot  of  the  cliff,  affording  in  a  small 
degree  a  sort  of  natural  protection  to  the  cliff.  Some  of  the 
extensive  sea  defence  works  (designed  by  the  Author)  erected 
during  the  past  few  years  will  be  described  later.  Other  places 
of  interest  near  Bridlington  include — 

Rudstone  (about  six  miles  from  Bridlington). — In  the  church- 
yard of  this  village,  near  the  north-east  comer,  is  a  wonderful 
monolith  of  great  antiquity,  standing  some  25  feet  high,  and 
tapering  gracefully  to  the  summit ;  it  is  said  to  extend  as  far 

*  Farther  inrormHtion  on  tliia  Eubjeot  will  be  found  in  **  Eronoa  on  th* 
Uoldcmeu  Coaat  of  Yortnhlre,"  by  £.  R.  Matthews  (Miii.FiocIi]et.C.E..  I9M.4). 
**  Coaat  Eniaion  and  Froteciion,"  bj  E.B.  Mat)hewi("£ii^D«eriiig"J-  "Tovna 
and  Tillage!  wbiob  hara  di«appear«d  from  the  TorkthJre  ooaa^"  b7  E.  B. 
Mattbflwa  (■*  Contraolora'  Record,"  June  16, 1909). 
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below  ground  as  it  rises  above  it  The  cburcli  baa  a  Xonuaa 
tower,  and  is  itself  of  great  beauty. 

Flami)orough  Cava  and  Socks. — A  great  feature  of  Flam- 
borougb  Head  is  its  caves,  which  are  approached  by  boat  from 
the  north  landing ;  and  its  l^htbouse  near  the  south  landing. 
Scores  of  conveyances  (motor  and  horse)  leave  Bridlington  daily 
during  the  season  for  Flamborougb,  the  chaiges  being :  motor 
char-a-bancs  Is.  3d.  return,  horse  char-a-bancs  la.  return. 

Sempton,  Spatton,  and  Burton  Agjies. — These  are  interesting 
villages  a  few  miles  from  Bridlington,  and  are  well  worthy  of 
a  visit.  The  two  first-named  are  tbe  home  of  the  birds'  eggs 
collecting  industry. 

Filey,  fjcarborough,  and  Beverley  are  also  within  easy  reach 
of  Bridlington. 

Other  pkces  of  interest  in  Bridlington  include — the  Boyal 
Prince's  Parade  (owned  by  the  Corporation),  the  new  Spa  and 
Gardens,  the  harbour,  and  the  unsurpassed  sanda  (the  chUdren's 
playground). 

Genbeal  Statistics. 

The  resident  population  of  Bridlington  is  15,000  (if  the 
census  had  been  taken  a  month  later  it  would  have  been  about 
17,000,  80  many  houses  beii^  looked  up  for  the  winter);  tbe 
sleeping  population  during  tbe  height  of  the  season  being 
nearly  or  quite  60,000. 

Borough  incorporated,  1899.  Eateablevftlue(1912),96,405^. 
Area  of  borough,  2751  acres. 

Death  rate  (1911),  14-81.    Birth  rate  (1911),  2009. 

The  rainfall  for  1911  was  2644  inches.  The  average  rainfall 
for  the  past  five  years,  2655  inches.  Hours  of  8un8hine(1911), 
175.5. 

Number  of  houses  in  the  borough,  4018,  of  which  only 
about  40  are  empty.  Number  erected  during  the  past  13  years, 
1200. 

Levels,  between  24  and  200  feet  above  ordnance  datum. 

Sates. — District  rate,  Ss.  IQd. ;  poor  rate,  including  the 
county  and  educational  rate,  and  borough  rate  {^.),  2s.  6d. : 
total,  6s.  4d. 
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Sewerage  and  Sewage  Dispobal. 

Sewerage  System.— JJ-p  to  the  year  1878  the  drainage  syetem 
of  the  district  was  most  defective,  several  old  brick  culverts 
with  flat  bottoms  and  arched  tops,  and  built  in  4i-iiich  brick- 
work with  open  joints,  forming  the  main  sewers  of  the  town. 
The  outfalls  were  into  the  harbour  and  direct  on  to  the  north 
foreshore  respectively.  The  matter  came  before  the  Local  Board 
in  the  year  named  for  their  serious  consideration,  &e  result 
being  that  they  instructed  Messrs.  Brierly  and  Holt,  dvil 
engineers,  of  Hull,  to  prepare  a  main  drainage  scheme.  This 
they  did,  and  the  Local  Government  Board  held  ao  inquiry  the 
same  year  and  sanctioned  it,  the  estimated  cost  being  11,000/. 
At  that  time  there  were  in  the  district  only  690  water-closets. 
This  number  has  since  increased  to  3427.  The  percentage  of 
water-closets  to  number  of  houses  in  1880  was  33,  in  1899  it 
was  60,  to-day  it  is  80 ;  water-closets  have  to  be  put  into  all 
new  houses.  Under  this  scheme  the  total  length  of  sewers  put 
in  was  about  6^  miles,  including  a  24-inch  cast-iron  pipe  out- 
fall. Several  old  existing  pipe  sewers  were  picked  up  in  con- 
nection with  the  new  system. 

Between  1880  and  1899  the  town  developed  very  rapidly, 
the  population  increasing  from  7760  to  12,482.  During  this 
period  12  miles  of  additional  sewers  were  laid  and  connected 
up  to  the  main  drainage  system ;  and  a  12-inch  cast-iron  pipe 
outfall  was  also  laid  on  the  north  foreshore  at  the  extremity 
of  the  borough,  and  extending  well  below  low  water  ordinary 
spring  tides.  To  this  outfall  a  number  of  sewers  in  that  part  of 
the  town  were  connected. 

In  1899  the  Author  was  instructed  to  examine  the  sewera 
in  the  borough  and  report  as  to  their  efficiency ;  this  he  did,  and 
presented  a  scheme  for  the  remodelling  of  the  system,  which  in< 
eluded  the  laying  of  over  two  miles  of  surface-water  sewers,  the 
construction  of  3  feet  by  4  feet  6  inches  in  place  of  2  feet  by  3  foot 
egg-shaped  sewers  (Fig.  1),  and  2  feet  4  inches  by  3  feet  6  inches 
egg-shaped  sewers  in  place  of  24-inch  pipe  sewers;  also  the 
enlargement  of  a  number  of  other  sewers,  the  construction  of  a 
new  screen-chamber  on  the  south  side  of  the  harbour,  the  re- 
construction of  the  old  screen-chamber,  and  the  laying  of  a  new 
30-inch  cast'iron  flanged  outfall  sewer  under  the  south  pier  and 
across  the  sands  in  a  southerly  direction  to  low-water  mark  of 
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ordioarf  spring  tides,  discharging  vithin  a  few  faet  of  the  old 
outfall  sewer.  The  outer  615  feet  of  the  outfall  is  carried  by 
12-inch  by  12-inch  piles  (pitch  pine)  as  shown  by  the  drawings. 
The  scheme  also  included  the  putting  in  of  a  large  number 
of  additional  manholes  and  lampholes,  and  the  building  of 
fourteen  automatic  flushii^  tanks,  these  discharging  from  300 
to  500  gallons  each ;  twelve  additional  ventilating  sha^  were 
also  erected. 

The  Local  Government  Board  sanctioned  this  scheme  in 
11^00,  the  contract  was  let  forthwith,  and  the  whole  of  the  work 
has  now  been  completed,  the  total  cost  being  about  12,000^, 

The  re-draiuage  of  the  Hilderthorpe  district  was  not  included 
in  this  scheme,  but  the  rapid  development  of  that  part  of  the 
borough  during  the  past  five  years  has  recently  necessitated  the 
taking  up  of  several  of  the  sewers  and  substituting  lai^er  ones, 
and  this  work  has  just  been  completed  at  a  cost  of  650/.  Thns 
the  South  Cliff  B(Mid  18-iucfa  pipe  sewer  has  been  replaced  hy 
a  30-inch  sewer  of  concrete  tubes  laid  4  feet  deeper  than  the 
old  sewer.  The  IS-inch  pipe  sewer  in  Pembroke  Terrace 
roadway  has  been  replaced  by  a  24-inch  sewer  of  concrete 
tubes ;  these  also  are  laid  4  feet  deeper  than  the  old  sewer.  A 
□ew  16-inch  stoneware  pipe  sewer  has  also  been  laid  in  Horse- 
forth  Avenue.  Kew  manholes  have  been  built  in  place  of  the 
old  ones,  and  several  additional  manholes  have  been  added. 
During  the  summer  months  the  sewage  is  screened  before 
being  tnmed  into  the  sea.  It  discbarges  at  all  states  of  the 
tide. 

Watebworks. 

The  Sridliogton  waterworks  were  established  in  1866  by 
the  Bridlington  and  Quay  Water  Company,  Ltd.,  and  the  works 
were  purchased  by  the  Corporation  in  1899,  the  amount  bor-  - 
rowed  being  70,000^,  Some  important  extensions  and  improve- 
ments, costing  about  13,000?.,  have  recently  been  carried  out, 
and  in  connection  with  these  Mr.  F.  J.  Bancroft,  B.Sc., 
M.Inst.G.£.,  was  engi^ed  to  advise  the  Committee.  The  new 
pumping  station  was  designed  by  the  Author  (see  Fig.  2),  and 
may  be  briefly  described  as  follows : — 

The  cost  of  these  buildings  was  2400/.,  which  works  out  at 
4J(i,  per  cubic  foot. 

Enffine  Smise.— Floor  area,  54  feet  by  28  feet  =  1512  feet 
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sup.  Height,  from  upper  floor  level  to  underside  of  giidera 
carrying  overhead  crane,  14  feet  3  inches ;  height  to  bottom  of 
steel  roof  trusses,  21  feet  3  inches;  height  between  bottom 
and  top  floors,  9  feet  6  inches. 

BoUer  House. — Floor  area,  55  feet  by  23  feet  =  1265  feet 
sup,    He^t  (to  eaves),  17  feet. 

Coal  Shed.— Flooi  area,  42  feet  by  20  feet  6  inches  =  861 
feet  sup.     Height  (to  eaves),  11  feet. 

Workshop.— moor  area,  29  feet  6  inches  by  20  feet  =  590 
feet  sup.    Height,  12  feet  6  inohea 

The  vorke  have  been  properly  drained  into  the  CorporatioD 
sewer  in  Scarborough  Bood.  For  a  fuller  deacriptioa  of  these 
buildings  see  "  The  Surveyor."  * 

The  new  machinery  has  been  put  in  under  the  supervision 
of  the  Waterworks  manner  (Mr.  Walter  Gibson),  who  has 
devoted  much  oare  and  attention  to  the  overlooking  of  this 
important  work.  The  new  plant  will  be  described  in  a  paper 
to  be  read  by  Mr.  Councillor  S.  CharleswortJi  (retired  mechfuiical 
engineer),  deputy-chairman  of  the  Waterworks  Committee  and  a 
member  of  the  Works  Sub-Committee.  The  Mayor  (Mr.  Alder- 
man L.  Mainprize,  J.F.)  is  the  chairman  of  this  Committee. 


StRKKTS  AMD  EOADS. 

The  length  of  roads  maintained  by  the  corporation  is  33 
mOes.  In  the  qnay  portion  of  the  borough  some  of  the  streets 
are  very  wide.  Queen  Street  being  85  feet  in  width,  Prince 
Street  100  feet,  and  Promenade  60  feet. 

Tar  Macadam  Boads. — There  are  several  miles  of  tar  mac- 
adam roads,  and  these  consist  of  2-inch  Scotch  granite  mixed 
with  boiling  tar,  and  laid  to  a  thickness  of  4  inches  upon  a 
foundation  of  brick-bats;  in  some  cases  where  the  traffic  is 
heavy  the  centre  of  the  road  has  a  thickness  of  6  inches  of  tar 
macadam.  A  sprinkling  of  whinstone  chips,  and  in  some  cases 
of  fine  sea  giavel,  is  added  while  the  road  is  being  rolled. 

Where  there  is  light  traffic,  t^e  top  layer  of  tar  macadam 
consists  of  li^inch  stone.  The  Author  has  erected  a  furnace 
and  tar  mixing  shed,  where  the  materials  are  dried  before 
mixing, 

*  "  Notes  on  the  Detignios  of  Modern  WaterirorkB  Fampiag  Stktieiw,''  If 
E.  B.  Hattbewi,  April  aSrd,  1009. 


.y  Google 


MOHICIFAL   WORKS  AND   mn>BBTAKIHQ8.  387 

Ordinary  Maeadajn  Roads. — The  macadam  roads  of  the 
town,  for  the  most  part,  have  a  chalk  foundation ;  and,  where  the 
tbicknesa  of  metal  in  the  road  is  not  conaiderable,  in  severe 
frosts  the  expansion  of  the  chalk  causes  the  road  to  break  np. 
Two-inoh  and  2^-inch  whinstone,  obtained  from  Messrs.  Ord 
and  Maddison,  of  Darlington,  is  used  for  the  metalling  of  the 
roads. 

Tar  Surface  Treatment. — A  great  many  of  the  roads  in  the 
qnay  portion  of  the  borough  have  their  surfaces  tarred,  and  this 
is  found  to  be  very  beneficial  in  allaying  the  dust  and  lesBening 
the  noise  caused  by  the  traffic  on  such  toada.  The  method 
adopted  in  tarring  the  roads  is  as  follows  : — 

A  gang  of  men,  eight  in  number,  lirat  sweep  the  road  sor- 
faoo,  the  tar  (cold)  is  then  applied  to  the  road  by  hand  with 
ordinary  brushes.  The  work  only  proceeds  when  the  weather 
is  most  favourable,  hot,  snnny  days  being  selected  for  this.  On 
top  of  the  tar  thus  applied  i^-inch  screened  whinstone  chips  are 
then  spread,  or  |-inch  screened  slag,  and  these  are  rolled  in  by 
a  10-ton  steam  roller,  and  tbe  trafBc  is  allowed  on  the  road 
almost  immediately.  Tar  surface  treatment  is  only  applied  to 
roads  that  are  in  a  good  state  of  repair.  The  Corporation  have 
recently  asked  tbe  County  Council  to  purchase  for  them  a  tar 
spraying  machine. 

Tar-paved  jpootpaths. — Most  of  the  footpaths  in  the  borough 
are  tar-paved,  the  surface  being  re-tarred  about  once  in  every 
three  years ;  the  tar  is  applied  by  hand,  limestone  dust  is  spread 
on  the  surface,  and  is  rolled  in  by  a  15-cwt.  hand  roller. 

Flagging. — In  many  of  the  streets  the  footpaths  are  paved 
with  York-stone  flags,  and  in  a  number  of  the  principal  business 
streets  the  Author  has  laid  2i^-inch  "  Nonslip  "  artificial  stone 
flags,  which  in  his  opinion  are  preferable  to  ordinary  York-stone 
flags.  Good  examples  of  work  of  this  kind  may  be  seen  in 
Prince  Street,  Bridge  Street,  Cross  Street,  and  St.  John  Street. 
The  cost  of  laying  these  flags  is  given  later  in  a  tabulated 
statement. 

Asphalte  Footpaths. — The  asphalte  footpatha  consist  of  tarred 
limestone  laid  to  a  depth  of  2  inches,  and  put  on  in  two  layers, 
coarse  and  fine,  and  upon  the  surface  of  the  footpath  Derbyabire 
spar  is  sprinkled. 
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Stbeet  Widknikgs. 

The  Corporation  have  spent  a  very  great  deal  during  the  past 
ten  years  iu  carrying  out  street  widenings  and  improvements. 

Cross  Street  Widening. — Cross  Street  was  widened  from  19 
feet  (building  to  building)  to  ita  present  width  of  50  feet,  at  a 
cost  of  3650/.  The  road  was  covered  with  tar  macadam,  laid  in 
the  manner  previously  described;  12-inch  by  7-inch  granite 
kerb  wa8  laid,  10-inch  by  5-inch  York-stone  channel,  and  the 
footpaths  were  flf^ed  with  2i-iuch  "  Nonslip "  flags,  and  are 
8  feet  6  inches  and  9  feet  in  width  respectively. 

Bridge  Street. — Thia  street  was  widened  in  1903  from  24 
feet  in  its  narrowest  part  to  50  feet  in  its  narrowest  part,  at  a 
cost  of  8200/. — 5084/.  of  which  came  back  by  the  re-sale  of  the 
building  sites.  A  mass  concrete  retaining  wall  was  built  on 
the  east  side  of  the  street,  and  upon  this  the  fronts  of  the 
houses  and  business  premises  on  that  side  of  the  street  are 
built.  The  road  and  footpath  were  constructed  similar  to  Cross 
Street,  and  this  is  now  the  principal  street  connecting  the  Quay 
and  Hilderthorpe  portions  of  the  borough. 

St.  John  Street  Widening  (Fig.  3). — Thia  ia  by  far  the  most 
important  street  widening  which  the  Corporation  have  under- 
taken, and  has  cost  over  30,000/.  It  has  been  necessary  in 
carrying  ou(  tliia  work  to  pull  down  about  60  houses,  including 
a  pubhc-house  and  a  chapeL  Most  of  the  surplus  land  has 
been  re-sold ;  new  lavatories  have  been  built  at  the  north  end 
of  the  street,  and  the  present  avert^e  width  of  the  road  ia  52 
feet,  compared  with  about  20  feet  previously.  Eight-feet  foot- 
paths have  been  constructed  on  the  east  and  west  sides  of  the 
street.  On  the  east  side  the  footpath  ia  flagged  with  "  Nonslip  " 
flags,  and  on  the  west  it  is  covered  with  asphalte.  The  kerbing 
consists  of  10-inch  by  7-ioch  hard  York-stone  kerb,  and  the 
channel  10-inch  by  S-inoh  York-atone.  The  road  is  metalled 
with  2-inch  whinstone,  laid  to  a  depth  of  6  inches  on  a  good 
brick-bat  foundation,  which  is  12  inches  in  thickness. 

Corporation  Horses  and  Carts.— The  Highways  department 
have  nine  horses,  which  are  stabled  at  the  Corporation  dep6t ; 
the  stables  being  described  later.  Three  of  these  horses  are 
used  for  gathering  street  sweepings ;  and  are  light  horses,  which 
ore  used  in  connection  with  the  Fire  Brigade  when  required. 

The  Highways  department  have  to  hire  a  good  many  horses. 
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and  the  price  paid  per  day  for  horse,  cart,  and  mao  is  7s.,  ot  if 
by  mileage,  carting  metal  to  outside  roads  for  example,  the 
price  is  8d.  per  ton  per  mile. 

Cost  of  Materials.~{ynien  by  rail,  includes  delivery  to  Brid- 
lington Station ;  or  if  by  boat,  delivered  into  Corporation  carts.) 
Casbiaqewatb.  Footwatb. 

I.    d.  Tar  pninting  and  coating  with  lime- 

Sl-inoh  Whlnitono    ..     11    3  pei  too  itone  diut  or  fine  kb  graTsl,  l\d. 

S*ii>ch  „  ..     II     G    „    „  aap.  ;ard. 

ll-inch  „  ..     11    9    .,    „        •'NanBlip"aagi,6a.2<f.Uid,or5>.6if. 

VhiuBtone  cbipa  7     1    „    „  not  laid. 

TTubrokea  WblnskiDa  9  6  „  „  2j-inch  York  fi»gt  the  same  bb  "  Non- 
2-inah  Scotch  granite  slip"  Bagi. 

(by  boat)     . .         . .       8    6    „    „        Concreto  in  iilu,  a*.  6J,  pot  iup.  yard 
Tar  palnliDK  and  ooatiaK  with  Wliin-      Asphalts,  1».  6d.  per  anp.  jard. 

■lone  ohips,  Ijd.  per  mp.jBrd.  lO-inch   by  7-iDiih  kerb^  3«.  Sd.  per 

Tar  maoadatu,  Si.  per  aap.  yard.  yard  laid. 

Brick  bniB,  2i.  per  load  and  cartage.         10-inoh  by  S-inoh  channel,  2*.  5d.  per 
yard  laid. 
Linealotie  dost,  9>.  per  ton. 
Hen  grarel  for  oonoiete,  St.  9d,  per  ton 
at  dep6t. 

2tates  of  Wages  paid  to  Highways  Workmen. — Iload  foremen 
(two),  29s.  per  week  each.  Stable  foreman,  29s.  per  week. 
Boad  roller  drivers,  one  at  28b.,  one  at  26s.  per  week.  Mason, 
8d.  per  hour.  Eoad  Bweepers,  23s,  per  week,  and  Gd,  per  hour 
overtime.  General  labourers,  23s.  per  week,  and  Gd.  per  hour 
overtime,  Cartmen,  23s.  per  week,  and  6d.  per  hour  overtime. 
Temporary  men,  5Jrf.  per  hour.  Number  of  hours  worked  per 
week,  55|  iu  summer,  and  50  hours  in  winter.  Stone  breakers, 
3«.  per  ton,  whinstone ;  cobbles,  28,  6rf, 

The  average  number  of  men  employed  in  the  Highways 
Department,  50. 

pKiVATB  Strkets. 

Private  streets  are  made  up  and  taken  over  under  the 
Private  Street  Works  Act,  1892.  About  forty-five  of  such 
streets  have  been  taken  over  by  the  Corporation  since  the 
Author's  appointment.  On  the  south  side  of  the  town  many 
of  the  roads,  it  will  be  seen,  ore  in  a  deplorable  condition,  and 
there  is  no  doubt  some  of  these  will  be  taken  over  in  the  near 
future. 

The  method  of  constructing  private  streets  (when  being 
taken  over)  is  the  same  as  that  already  described  in  connection 
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with  the  coustxuotion  of  St.  John  Street,  except  that  the  foot- 
paths are  all  asphalted.  The  average  cost  of  private  street 
improTement  works  is  is.  6d.  per  foot  firoatage.  The  work  is 
oarried  oat  by  direct  labour.  This  may  seem  a  very  low  figure, 
but  io  nearly  every  case  the  kerbiug  and  channelling  has  already 
been  put  in. 

}iaek  Boads. — A  number  of  back  roads  have  also  been  taken 
over ;  these  have  been  covered  with  tarred  macadam  on  a  good 
brick-bat  foundation,  and  they  drain  on  to  a  centre  channd. 


Ska  Dkfenck  Works  ahd  Sea  Fkont  Improvement 

WORES. 

Bridlington  has  a  frontage  towards  the  sea  of  about  two 
miles — one  mile  sooth  of  the  harbour,  and  one  mile  to  the  north. 
The  protection  of  the  portion  immediately  to  the  a6uth  of 
the  harbour  has  been  carried  out  by  private  landowners,  viz. 
Messrs.  Whitaker  Bros.  Beyond  this  n  sea  wall  has  been 
erected  by  Mr.  J.  W.  Pitt,  but  this  sea  defence  is  just  outside 
of  the  borough. 

On  the  north  side  of  the  harbour  the  Corporation  have 
spent  during  the  past  forty  years,  in  protecting  the  town 
against  the  inroads  of  the  sea,  and  in  carrying  out  sea  front 
improvement  works,  over  100,000^,  an  amount  which  is  laiger 
than  the  rateable  value  of  the  borough. 

The  works  carried  out  by  the  Author  include :  The  extension 
northwards  and  seawards  of  the  Boyal  Prince's  Parade,  the 
construction  of  the  Victoria  Sea  Defences,  and  of  the  southern 
portion  of  the  Sewerby  Sea  Defences,  and  of  the  erection  of 
seventeen  groynes  upon  the  foreshore  (see  Fig.  4).  Space  will 
not  permit  in  this  paper  of  a  full  description  being  given  of 
these,  so  that  if  the  members  require  any  additional  information 
on  this  subject  they  will  hud  same  upon  reference  to  a  paper 
read  by  the  Author  before  the  Institution  of  Civil  Engineers, 
in  1904,  on  "  Erosion  on  the  Holderness  Coast  of  Yorkshire," 
and  one  read  by  him  before  the  Society  of  Engineers,  in  May 
1905,  on  "  The  Parade  Extension  Works  at  Bridlington,"  also 
in  a  aeries  of  Articles  on  "Coast  Erosion  and  Protection" 
appearing  in  "  Engineering." 

Sogal  J'rince'a  Parade. — This  is  undoubtedly  one  of  the  most 
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popular  places  of  resort  at  Bridlington.  The  massive  sea  wall, 
vith  the  pionaenade  and  gardens  at  the  hack  of  same,  were 
fiOQstracted  about  forty  years  ago,  and  power  was  obtained  for 
tbe  Parade  to  be  enclosed  and  a  charge  made  for  admission. 
Since  that  time,  however,  it  has  been  so  considerably  improved 
aod  extended,  that  those  who  have  not  seen  thia  popular 
promenade  for  twenty  years  would  scarcely  recognise  it  to-day. 
There  is  covered  accommodation  for  nearly  6000  people;  the 
Orand  Pavilion  at  the  north  end  of  the  Parade  seats  2300. 
The  Floral  Pavilion,  so  named  because  of  the  delightful  manner 
in  which  it  has  been  florally  decorated  by  the  town's  gardener 
(Mr.  S.  K.  Crofts,  A.R.H.S.),  also  enables  visitors  to  bid  defiance 
to  the  weather;  this  building  seats  about  1500  people.  The 
Victoria  Booms,  a  small  theatre  at  the  south  end  of  the  Parade, 
seats  about  800  people,  and  has  recently  been  i«-consti'ucted 
throughout,  re-decorated,  and  re-seated,  at  a  cost  of  about  400/. 
There  are  also  several  ornamental  colonnades  on  the  Parade 
which  afford  furtber  shelter. 

The  floral  clock  upon  the  Parade  is  admired  by  many,  and  it 
keeps  excellent  time ;  and  during  the  season  of  1911  the  floral 
crown  designed  by  Mr.  Crofts  was  a  source  of  great  interest. 
Tbe  Parade  is  frequently  the  scene  of  fdtes,  galas  and  illumina- 
tions, and,  being  lighted  throughout  with  electric  arc  lamps, 
makes  an  ideal  evening  lounge.  The  takings  on  the  Parade  for 
the  year  ending  March  31,  1911,  were  12,749/. ;  the  number  of 
tickets  sold  was  151,634,  which  does  not  include  special  tickets 
sold  on  gala  nights.  Tbe  profit  was  3314/.,  and  tbe  amount 
handed  over  in  the  relief  of  rates  was  1750/.,  which  eq^uals  a  rate 
of  about  4l[d.  in  the  £ ;  a  Id.  rate  producing  390/. 

The  lower  promenade  on  the  Parade  has  been  re-asphalted 
throughout  this  spring  at  a  cost  of  233/.  or  Is.  5d.  per  super 
yard  for  the  asph^ting,  tbe  cost  of  preparing  tbe  foundations 
not  being  included  in  this.  The  work  has  been  executed,  under 
the  Author's  supervision,  by  Messrs.  Josiah  Smart  and  Son,  of 
'Westminstdr ;  the  specification  being  as  follows :  Total  thick- 
ness of  Derbysbire  limestone  asphalte,  2  inches ;  number  of 
layers,  two ;  size  of  spar  sprinkling,  f  inch ;  size  of  stone  in 
firat  layer  of  asphalte,  1  inch ;  in  top  layer,  g  inch. 

The  extension  of  the  Royal  Prince's  Parade,  which  tbe 
members  will  no  doubt  inspect,  and  the  construction  of  the 
Victoria  Sea  Defences  immediately  to  the  north  of  tbe  Parade, 
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were  completed  in  July,  1906,  and  formally  opened,  together 
with  the  Grand  Pavilion,  by  the  Lord  Mayor  and  Sheriff  of  the 
City  of  London,  in  the  presence  of  the  Lord  Mayors  and  Mayors 
of  most  of  the  cities  and  boroughs  of  Yorkshire. 

New  Sea  Wails. — The  new  aea  walls  are  faced  with  Bramley 
Fall  rock-faced  stone,  to  match  the  old  Friuoe's  Parade  sea  wall. 
They  are  built  with  a  stepped  face,  which  in  the  Aathor's 
opinioQ,  is  the  best  type  of  constmotion — he  considers  that 
where  stone  can  be  broi^ht  to  the  site  at  a  fairly  reasonable 
rate,  that  is  the  best  form  of  sea  wall  to  construct,  as  the  first 
cost  is  the  last.  The  old  Prince's  Parade  wall,  which  was  con- 
Btmoted,  as  pnviously  stated,  forty  years  ago,  has  not  cost  one 
penny  in  repairs,  except  for  occasional  pointing  of  the  joints. 
Not  only  80,  but  the  Author's  experience  teaches  him  that  a  wall 
with  a  smooth  face,  especially  if  it  be  a  curved  faoe,  creates  a  very 
much  greater  scour  at  the  base  than  a  wall  similar  to  those 
under  consideration,  as  the  stepped  face  breaks  the  force  of  the 
wave  and  lessens  the  scour  at  the  base  of  the  wall  very  mate- 
rially. Walla  built  of  concrete  in  situ  the  Author  deprecates, 
as  they  are  a  constant  source  of  espease.  The  Alexandra  sea 
wall  at  Bridlington  is  of  this  construction,  and  ia  a  continual 
expense,  the  face  of  the  wall  having  to  be  frequently  repaired  ; 
only  this  spring  it  has  cost  80/.  in  repairs.  The  stone  used  in 
the  new  sea  walls  at  Bridlington  came  from  the  Leeds  district, 
the  railway  rate  beii^  6s.  6d.  per  ton. 

"  Undoubtedly  the  most  snitable  stone  to  face  a  sea  wall 
with  is  granite  or  basalt,  especially  where  the  foreshore  is  chiefly 
shingle,  and  H.W.O.S.T.  rises  several  feet  up  the  wall.  The 
Author  has  known  cases  where  a  sea  wall  has  been  &ced  with 
concrete  blocks,  and  the  force  with  which  the  shingle  upon  the 
shore  was  hurled  (gainst  the  wall  during  a  heavy  sea  completely 
tore  out  the  outer  half  of  one  of  the  concrete  blocks,  and  severely 
damaged  several  others."  • 

The  cost  of  the  improvements  just  named,  that  is,  the  Parade 
Extension  Works,  New  Victoria  Sea  Defences,  and  the  Grand 
Pavilion,  was  just  over  40,000/. ;  the  Grand  Pavilion  costing 
12,000/. ;  this  bitilding  was  designed  by  Messrs.  Mangnall  and 
Littlewood,  Architects,  Manchester,  and  -yas  the  selected  com- 
petitive design.  The  foundations,  which  were  of  concrete  and 
reinforced  concrete,  were  put  in  by  the  Author,  and  certain 
•  "  CuMt  Etmlon  and  Fn>t«cUoii,"  by  E.  B.  Matthew*  ("  jSngbKcriDg  "). 
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improveiuents  to  the  buUdiog,  particnlarly  the  balcony,  have 
since  been  made  by  him. 

Adjoining  the  pavilion  is  a  commodioas  caf6  surmounted  by 
a  roof  garden.  These  improvements  and  extensions  were  neces- 
sary owing  to  the  increased  popularity  of  the  Parade. 

The  terraces  at  the  back  of  the  Low  Sea  Wall  are  paved 
with  2  J-inch  "  Nonslip  "  stone  Ao^  on  concrete ;  the  steps  lead- 
ing &om  one  terrace  to  the  nest  are  of  granite ;  and  those  which 
are  reached  by  the  sea  aie  of  special  construction.  On  the  third 
terrace  a  large  colonnade  has  been  erected,  which  accommodates 
several  hundreds  of  people,  and  this  portion  of  the  sea  front,  as 
you  know,  is  open  to  the  public. 

Marat  Pavilion. — This  building  was  erected  in  1903  from 
the  design  of  Messrs.  Mangnall  and  Littlewood,  and  has  since 
been  considerably  improved  by  the  Author.  It  is  constmcted 
of  wood,  iron  and  glass,  with  glazed  folding  shutters  at  the  ends 
of  same,  and  is  a  favourite  resort  with  both  visitors  and  resi- 
dents alike.  The  cost  of  the  building,  including  the  band- 
stand, was  about  4080^.  The  Property  Committee  are  now 
considering  the  advisability  of  extending  this  building,  as  it  is 
found  that  if  it  were  double  the  present  size  it  would  not  be  too 
large. 

Other  recent  improvements  on  the  Parade  include  new 
lavatories  for  both  sexes,  and  a  number  of  lock-up  shops,  while 
the  floral  clock  before  referred  to  and  the  delightful  flower  beds, 
add  to  the  charm  of  the  place. 

The  charges  for  admission  to  the  Parade  are  as  follows 
Day  tickets,  &d. ;  week-end  (Saturday  to  Monday),  Is.  Zd, 
Friday  to  Tuesday,  2s. ;  weekly,  2s.  6d. ;  fottnightly,  4s.  6d. 
three  weeks,  6s. ;  monthly,  7s.  Gd. ;  season,  2l8. ;  children,  half- 
price,  Bath  chairs  and  perambulators  are  charged  for,  and 
there  is  an  extra  fee  to  pay  on  the  evenings  when  galas,  including 
fireworks  displays,  etc.,  are  in  progress. 

Groynes. — These  may  be  briefly  described  as  follows ; — 

"  The  Author  recommended  that  the  timber  groynes  adopted 
should  extend  seaward,  300  feet  from  the  sea  walla,  but  this 
distance  was  reduced  to  200  feet,  on  account  of  the  inconveni- 
ence which  the  longer  groynes  would  cause  to  persons  driving 
along  the  sands,  as  low-water  mark  of  ordinary  tides  is  only 
390  feet  from  the  sea  walls.  The  groynes  are  constructed  of 
pitcb-pine  piles  and  planking.    The  piles,  9  inches  by  9  inchesi 
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and  14  feet  in  length,  are  shod  with  18~lb.  vrooght-lron  pile 
shoes,  and  are  drivea  8  feet  into  the  boulder  clay  in  polzs, 
leaving  a  spaoe  of  4  inches  between  the  piles.  The  pairs  of 
piles  are  placed  7  feet  6  inches  apart,  centre  to  centre.  Plank- 
ing, 11  inches  by  4  inches,  is  inserted  in  the  spaces  between  the 
piles,  the  bottom  plank  being  put  down  entirely  into  the  clay. 
At  every  alternate  set  of  piles  a  bearer  is  bolted  on  for  the 
bottom  plank  to  rest  npon.  At  the  intermediate  sets  of  piles, 
the  bottom  plank  is  bolted  to  the  piles,  instead  of  resting  on  a 
bearer,  the  object  being  to  save  excavation  around  the  piles  as 
much  as  possible,  so  that  their  stability  shall  not  be  impaired. 
A  cross  pieoe  is  fixed  at  the  top  of  the  piles  to  prevent  the 
latter  from  rising.  The  groynes  ate  so  arranged  that  a  depth 
not  exceeding  two  planks  usually  projects  above  the  sand  level. 
As  the  sand  accumulates,  which  it  does  most  rapidly  when  the 
wind  is  blowing  off-shore,  additional  planks  are  inserted,  and 
the  groyne  is  raised  without  any  trouble.  The  planks  are  so 
arranged*  that  one  plank  spans  two  bays,  and  the  next  three 
bays ;  and  they  are  inserted  so  as  to  break  joint."  *  The  first 
four  (experimental)  groynes  cost  7181.,  or  18s.  per  lineal  foot, 
and  the  remaining  thirteen  at  the  rate  of  12s.  Zd.  per  lineal 
foot    This  was,  however,  an  exceptionally  low  tender. 


BoKOUGU  Sanatobium. 

The  Sorough  Sanatorium,  designed  by  the  Author,  was 
erected  in  1902  at  a  cost,  including  purchase  of  land,  erection 
of  buildings  and  boundary  walling,  drainage,  oil  engine,  disin- 
foctor,  road-making,  furnishing,  etc.,  of  about  4900/.,  or  2727. 
per  bed.  The  site  is  an  admirable  one  for  a  sanatorium,  being 
about  a  mile  out  of  the  town,  and  in  an  elevated  position. 
It  is  situated  on  the  east  side  of  Bempton  Lane,  and  i^  from 
131  feet  to  168  feet  above  ordnance  datum.  The  aspect  of  the 
site  is  south-westerly,  and  the  sub-soil  consists  of  gravel  on 
clay  overlying  chalk.  There  is  plenty  of  room  for  extension, 
as  the  adjoining  7-acre  field  on  the  east  side  is  the  property  of 
the  Corporation. 

The  buildings  consist  of  scarlet-fever  pavilion,  ward  pavilion, 

•  fBroalon  on  tho  HolderneiB  Coast  of  Yorkshire,"  by  E.  B.  M»tthew» 
<Uin.  PiDO.  Imt.  of  C.E.,  1»)1> 
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observation  block,  administntioD  block,  laundry  and  disinfecting 
block,  engine-house,  stablea  aad  carriage-house,  mcartuary,  and 
caretaker's  cottage. 

The  accommodation  in  both  the  scarlet-fever  and  ward 
pavilions  is  for  eight  beds,  and  in  the  observation  block  for  two 
beds,  or  a  total  accommodation  for  eighteen  beds.  The  buildings 
are  in  red  brick  with  stone  dresaings.  A  proper  system  of 
i^inage  has  been  carried  out,  with  inspection  chambers  at 
every  deviatioa  in  line,  and  the  drains  connect  into  a  9-incb 
pipe  sewer,  which  conveys  the  sewage  and  surface  water  into  a 
septic  tank.  The  water  supply  is  from  a  well  8  feet  diameter 
and  150  feet  deep  sunk  into  the  chalk.  The  water  is  pumped 
up  into  an  overhead  tank,  which  is  7  feet  by  7  feet  by  3  feet 
6  inches  in  depth,  and  contains  just  over  1000  gallons,  or  two 
days'  supply  for  twenty-two  persons,  allowing  25  gallons  per 
head  per  day. 

The  pumps  are  worked  by  one  of  Crossleys'  5-brake  horse- 
power oil  engines.  From  the  tank  the  water  flows  by  gravitation 
to  the  varioaa  blocks.  The  wards  are  heated  by  hot-air  slow- 
combastion  stoves  placed  in  the  centre  of  the  wards.  The 
laundry  block  is  fitted  up  with  wringing  machines,  stoneware 
wash  troughs,  steeping  tanks,  drying  horses,  ironing  stove, 
ironing  tables,  and  the  usual  requisite  fittings. 

A  Thresh  steam  disinfector  is  provided  in  the  disinfecting 
chamber.  The  present  staff  consists  of  a  matron,  two  nurses, 
ward's  maid,  cook,  porter,  and  laundress. 

The  Sanitary  Committee  have  recently  instructed  the  Author 
to  prepare  plans  of  a  new  ward  block,  an  extension  of  the 
administration  block,  and  the  provision  of  private  wards ;  these 
improvements  he  estimates  will  cost  1500/. 

The  Medical  Officer  of  Health  is  also  the  superintendent  of 
the  borough  sanatorium. 

Sanitary  Improvements  generally. — Before  leaving  the  refer- 
ence to  the  sanitary  improvements  carried  out  in  the  borough 
during  the  past  few  years,  the  Author  would  not  forget  to  draw 
your  attention  to  the  excellent  work  in  this  direction  done  by 
his  colleagues,  the  present  medical  officer  of  health  (Dr.  A.  K. 
Jarratt),  the  sanitary  inspector  (Mr.  J.  S.  Grunwell),  and  their 
predecessors.  Scores  of  houses  have  been  re-drained,  and 
hundreds  of  nuisances  rectified  under  their  able  supervision, 
and  we  should  not,  as  a  town,  have  the  present  low  death-iate. 
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and  the  reputatioB  of  beiDg  a  "  health  resort "  in  the  tnieat 
sense  of  the  woid,  had  it  not  been  for  their  unceasing  labours. 


This  was  erected  in  1901  at  a  cost  of  473^.,  and  is  a  building 
45  feet  by  30  feet  inside  dimensions,  and  accommodates  steam 
fire  engine,  manual  engine,  fire  escape,  hose-cart,  etc. 

Corporation  Stables. 
This  building  was  erected  in  1901,  and  extended  in  1906, 
and  affords  accommodation  for  e^hteen  horses ;  the  cost  of  the 
building,  including  extension,  being  1026^, 

TuBLic  Ndksskies. 

These  are  situated  off  Quay  Eoad,  and  adjoining  the  Cor- 
poration Dep&t,  and  cover  an  area  of  about  1^  acres.  The 
buildings  consist  of  five  greenhouses  and  a  large  palm-house, 
ftith  a  great  number  of  cold  frames.  It  is  interesting  to  know 
that  during  the  past  year  (1911)  no  less  than  100,000  plants 
were  here  propf^ated  for  use  on  the  Soyal  Prince's  Parade,  in 
the  various  public  gardens,  and  also  for  decorating  purposes 
such  as  mayoral  receptions. 

The  meteorological  observations  are  here  taken  by  Mr. 
Crofts,  and  reports  are  sent  daily  to  varioiis  newspapers 
throughout  the  country. 

Public  Gardens. 
Whenever  an  opportunity  has  occurred  for  obtaining  land  at 
a  moderate  rate  for  the  purpose  of  beautifying  the  town  by 
laying  out  public  gardens,  the  Property  Committee  of  this 
Corporation  have  been  alert,  and  land  has  been  purchased ;  the 
result  being  that  during  the  past  few  years  the  Eeaconafield 
Gardens,  South  Cliff  Gardens,  Pembroke  Gardens,  Victoria 
Gardens,  Windsor  Crescent  Gardens  and  Vernon  Gardens,  have 
been  laid  out  and  transformed  by  the  skill  of  our  able  superin- 
tendent of  public  gardens,  Mr.  S.  E.  Crofts  (to  whom  we  are 
indebted  to-day  for  the  fioral  decorations  in  this  building  in 
which  we  are  met),  from  barren  wastes  to  places  of  beauty. 
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In  connection  vith  the  South  Cliff  Gardens  fonr  kioaks  and  a 
large  ooloimade  have  been  erected,  and  in  the  Pembroke 
Gardens  an  ornamental  shelter  has  beea  built. 

Electricity  ■Works. 

An  Electric  Lighting  Frovisional  Order  was  obtained  in 
1900.  In  1902  it  was  resolved  to  proceed  with  the  works. 
The  late  Mr.  F.  H.  Medhnrst,  B.Sc,  M.I.E.E.,  of  Westminster, 
was  appointed  the  consulting  electrical  engineer,  and  he  pre- 
pared the  scheme,  the  Author  designing  the  buildings,  the  latter 
costing  5562/.  The  sanction  of  the  Local  Government  Board 
was  obtained  to  the  borrowing  of  26,481i, ;  this  was  received 
early  in  1904.  In  1906  an  additional  sum  of  8138/.  was 
borrowed,  this  being  for  the  laying  of  additional  cables,  putting 
in  of  additional  plant,  meters,  etc 

The  charge  for  street  lighting  per  annum  is  about  2504/.,  all 
tho  public  lighting  being  by  electricity,  a  thing  which  occurs  in 
few  towns.  For  private  consumption  the  charge  is  5d.  per  unit 
up  to  500  units  per  quarter ;  exceeding  500  and  not  exceeding 
750,  4id.  per  unit ;  exceeding  750  and  not  exceeding  1000,  4d. 
per  unit ;  from  1000  to  1500  units  per  quarter,  3f rf. ;  above 
this,  3i^.  For  power  and  heating :  not  exceeding  250  units  per 
quarter,  2d. ;  from  251  to  500  units  per  quarter,  lifd. ;  above 
500  units  per  quarter,  l^d.  The  demand  for  private  lighting 
purposes,  power,  public  lighting,  etc.,  is  equivalent  to  34,582 
8-candle-power  lamps.  There  are  now  565  consumers  against 
300  four  years  ago.  For  public  lighting  there  are  54  ait:  lamps, 
and  a  number  of  metallic  filament  lamps.  Capacity  of  plant, 
750  kilowatts.  Maximum  load  recorded  in  1911,  470  kilowatts. 
Total  connections  to  main,  1037  kilowatts. 

From  time  to  time  since  1906  further  extensions  and  im- 
provements of  the  plant  have  been  effected  under  the  able  super- 
vision of  the  borough  electrical  engineer  (Mr,  A.  J.  Beckett), 
who  has  designed  these. 

Public  Cosvknikncks. 

During  the  past  few  years  several  public  conveniences  have 
been  erected  within  the  borough,  namely,  those  in  South  Cliff 
Boad,  Marine  Drive,  St,  John  Street,  and  the  Beaconsfield  lava- 
tories on  the  sea  front.    One  of  these  is  illustrated  in  Fig.  6. 
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There  is  Dothing  special  about  them  apart  from  the  fact  tb&t 
reinforced  concrete  was  used  lately  in  their  construction. 

Houawa  AND  Town  Planiiing  Schkmxs. 

The  Town  Council  are  now  considering  a  scheme  for  the 
erection  of  a  number  of  workmen's  dwellings  in  the  old  town 
portion  of  the  borough.  These  are  very  much  req^nired,  owing 
to  the  extensive  demolition  of  properties  in  that  part  of  the 
town  during  the  past  few  years  for  street  widening  purposes. 

A  Town  Flanniug  scheme  is  also  being  considered  by  the 
Council,  and  it  might  be  moDtioned  that  the  area  which  is  to 
be  included  in  this  scheme  comprises  a  lai^  portion  of  the 
rural  district  in  the  vicinity  of  Bridlington. 

Extension  of  Cbmbtkbt; 

Application  has  recently  been  made  to  the  Local  Government 
Board  for  a  loan  of  500?.,  for  the  purpose  of  extending  the 
borough  cemetery  in  a  southerly  direction.  1700  additional 
grave  spaces  will  be  available.  The  area  proposed  to  be  taken 
in  is  1^  acres,  and  this  work  it  is  hoped  will  be  completed 
in  the  autumn. 

Trees. 

There  are  in  the  streets  of  Bridlington  1017  trees.  The 
varieties  best  suited  for  this  exposed  district  are  the  Elm  ( Ulmua 
eampistris),  Plane  {Platanus  acerifolia),  Service  {Fynts  sorbus), 
Sycamore  (Acer  pseuda  ptaianus),  and  the  Mountain  Ash  {Pyrua 
America-na).  Average  cost  of  planting  a  tree,  including  purchase 
of  same,  excavating,  cartage,  etc.,  5s,  to  6i,  Cost  of  perforated  iron 
grate,  when  used,  5s.  Zd. — this  is  placed  level  with  the  asphalt, 
and  allows  the  rain  and  air  to  get  down  to  the  roots  of  the  tree. 
The  method  we  find  most  suitable  is  to  purchase  the  trees 
aa  saplings,  about  4  to  5  feet  high,  at  about  30s,  per  hundred, 
and  grow  them  in  the  nursery  for  five  or  six  years,  when  they 
are  ready  for  the  streets.  By  this  method  they  become 
thoroughly  hardened  to  the  district,  and  grow  much  more  freely 
than  when  brought  from  a  distant  nursery  and  planted  in  the 
streets  forthwith. 
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Use  op  Beinfobcbd  Concrete. 

This  interesting  materiftl  has  been  used  by  the  Author  very 
considerably  in  Bridlington,  but  chiefly  in  the  construction  of 
retaining  'walls,  roofs  (slabs  and  beams),  foundations,  and  steps. 

Particulars  of  its  use  in  several  works  are  now  given. 

Beagonsfield  Latatobies. 
A  brief  description  of  the  reinforced  concrete  work  in 
connection  with  these  new  lavatories  is  as  follows : — 

"  Concrete.* — The  concrete  used  was  in  the  proportions  of 
1:2:3,  namely,  one  part  Portland  cement  capable  of  passii^ 
the  standard  tests,  two  parts  clean  sharp  sand,  and  three  parts 
sea  gravel,  capable  of  passing  through  a  l-iuoh  ring. 

Sled. — This  had  to  be  of  British  manufacture,  and  capable 
of  withstanding  a  tensile  stress  of  60,000  lbs,  per  square  inch. 
No  reinforcement  was  allowed  to  come  nearer  than  1  inch  to 
the  face  of  the  concrete. 

Shuttering. — This  was  substantial,  and,  for  the  retaining 
walls,  was  formed  chiefly  out  of  7-inch  by  3-inch  deals  and 
IJ-inch  boarding. 

DiHKHBiom  or  BiTAiyiNa  Walls. 

LeagOi  47  feet 

Height  •bore  Iwttom  of  fonndBtioni       ..         ..     12  fast  6  inohet 

Width  of  fotudatioDa         4  tset 

Thlaknew  of  fotiDd>tloiia  7  inches 

ThiakoeM  of  walla Ginahea 

Width  of  ooDDterbrti         2feet91nahei 

Thiaknen  of  ooDiiterforta 7  inchei 

DrilENUONB  OF  BeiHrOROED  CoVCBITE  Beaus. 

10  inoho*  by  S  inahei  (longett  dear  span,  13  feet  6  iDchea) 

ThicknoBs  of  reinforoad  ooaoiete  tlaba     . .         . .         . .     9  inchea  " 

Boo/  Covering. — This  consisted  of  1 J  inch  of  Limmer  asphalte, 
put  on  in  two  layers.  The  cost  of  the  reinforced  concrete  work 
and  Limmer  asphalting  was  293/.  2s.  5d. ;  the  estimated  cost  of 
monolithio  concrete  walls  and  asphalting  was  368/. ;  saving  20 
per  cent.  "  The  forms  were  removed  after  they  had  been  up 
four  weeks.      The  roof  is  in  every  way  watertight,  and  the 

•  "  Rainforced  Concrete  Eetainlng  WkUb,"  by  E.  B.  Matthews  (Tnnt.  Soo. 
of  £Dgn.,  Angnit,  19I0>     "  Conotete  and  ConatmotioaM  UngineerlDg." 
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Tslls  present  a  smooth  and  tmiform  face.  The  combined  lire  and 
dead  load  allowed  for  was  2  cwt.  per  sc[tiara  foot  The  period 
for  which  theLG.B.  granted  tho  loan  was  twenty-seven  years," 

Mabins  Dbtte  Lavatories  Aim  Soeltek. 
BrrAimiia  Waluu 
Height  of  book  rat^atng  wall  (aretvge)  ..         .,     12  feot 

ThiokoeM 7  inchea  (bue), 

to  i  iiiiihea  (top) 

Foandntion  aUb       . .        6  feet  vide,  7  inchea  thiok,  and  itrengUiaiied  b; 
an  iDverted  roiDfuroed  oonorete  beun,  16  iDohei  bj  6  inchea, 
Bnttreasea    .,    10  Inohea  in  thiokneie,  and  (arenge)  10  feet  opart 
Boot  ilab      ,.   4  inohea  in  thiokneM  supported  b;  12  inohea  b;  8  inchea 
leinforoed  eouorete  beams. 

A  retaining  wall  of  less  height  and  lighter  section  was  built 
in  front  of  the  lavatories,  bnt  as  this  is  of  similar  design  to  the 
back  wall,  the  Author  will  not  describe  it. 

Steps. — Two  flights  of  steps,  each  8  feet  in  width,  were  also 
constructed  in  this  material.  The  work  was  carried  oat  by  the 
Trussed  Concrete  Steel  Co.  upon  their  Kahn  system,  and  the 
length  of  loan  obtained  waa  thirty  years. 

St.  John  Street  Lavatories. — The  roof  of  these  lavatoriea  waa 
constructed  in  this  material,  and  consisted  of  a  4-iuoh  slab; 
6-inch  by  4'inch  lintele  carrying  the  lantern  lights, 

EEmroBCED  Concrete  Fi8h-Stand, 

This  is  a  small  but  very  interesting  piece  of  reinforced 
concrete  work,  and  is  briefly  described  as  follows : — 

It  consists  of  a  cantilever  platform,  carried  by  reinforced 
concrete  brackets,  which  are  5  inches  in  thickness,  spaced  at 
6-foot  2-inch  centres,  and  of  four  to  one  concrete.  The  platform 
vaiies  from  4  to  8  inches  in  thickness,  is  50  feet  in  length,  and 
the  over>a11  measurement  as  to  width  is  9  feet  6  inches.  "  The 
reinforcement  consists  of  J-inch,  -^^g-inch,  and  ^-inch  rods,  with 
special  clips  and  stirrups,  and  the  work  was  carried  out  by 
the  Chain  Concrete  Syndicate  of  Leeds,  their  price  being 
114^.  12s.  Gd.,  but  thia  did  not  include  the  excavation  and  the 
cost  of  the  iron  railings.  The  work  was  completed  in  Decembw 
1910,  and  a  test  load  of  2  cwt  per  square  foot  was  applied."  ■ 

•  "Reinroroed  Conorote  Conatrnotion  in  Theory  and  Praotioe,"  by  Prof. 
II;.  Adama  and  E.  R.  Matthews  (IiODgmans). 
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The  Anthor  has  recommended  the  Coancil  to  construot  a 
contiououfi  shelter  on  the  sea  front  in  this  material. 

Town  Hall. 
In  conclusion,  the  Author  would  say,  and  he  is  sure  that 
you  will  agree  with  him,  that,  having  provided  so  admirably  for 
the  accommodation  of  the  visitors,  it  is  now  quite  time  that  the 
Corporation  began  to  consider  the  deeirability  of  providing  tat 
its  own  proper  accommodation,  and  erecting  a  town  hall  worthy 
of  this  up-to-date  and  progressive  borough.  By  so  doing  the 
officials  would  be  able  to  discharge  their  duties  with  much  less 
inconvenience  than  at  present ;  and  while  the  Author  does  not 
say  that  the  work  would  be  done  any  better,  he  does  consider 
that  it  would  be  done  more  expeditiously. 

However,  this  matter,  he  has  no  doubt,  will  receive  their 
consideration  at  no  very  far  distant  date. 

From  the  foregoing  risumi  of  the  sanitary  and  other  works 
which  have  been  carried  out  daring  rooent  years  at  Bridlington, 
the  Author  thinks  that  you  wilt  agree  with  him  that  the  town 
council's  policy  has  been  a  progressive  one,  and  that  they  have 
moved  with  the  times;  and  he  is  sure  of  this,  that  if  they 
continue  to  do  so  there  will  be  little  fear  of  the  popularity  of 
this  charming  health  rosort  waning.  Dr.  Johnson  used  to  say, 
"  The  business  of  life  is  to  go  forward."  The  Author  thinks  it 
might  be  said  that  the  Bridlington  Town  Council  have  realised 
the  truth  of  that  statement,  and  have  tried  to  act  up  to  it. 

He  hopes  that  the  next  time  the  Institution  visit  us  we 
shall  be  able  to  show  you  our  new  town  ball,  workmen's 
dwellings,  municipal  common  lodging  house,  and  last,  but  not 
least,  our  refuse  destructor. 

He  would  like  to  acknowledge  the  valuable  assistance  of  his 
Deputy,  Mr.  J.  S.  Hunt,  and  of  his  staff  in  the  designing  and 
carrying  out  of  the  various  works  referred  to  in  this  Paper. 
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Br  CtoDNCiLLOR  SIDNEY  CHARLESWORTH, 
Depcty  Chaibhak  of  the  Watebwobks  Comhittek. 

The  first  tecord  of  a  public  vater  supply  in  Bridlington  refers 
to  the  discoreif  in  1811,  of  an  ebbing  and  fiowiog  spring  in  the 
harbour,  at  a  depth  of  43  feet,  by  Mr.  Beiy'amin  Milne,  collector 
of  customs.  Mr.  Milne  had  a  reservoir  made  and  a  pump  fixed 
at  his  own  expense.  This  supply  is  still  used  by  the  shipping 
frequenting  the  port,  and  by  the  local  fishermen.  Some  time 
after  the  work  had  been  finished,  Mr,  Milne  wrote  to  the  lords 
feoffees  (the  lords  of  the  manor)  asking  them  to  make  him  a 
grant  towards  the  expense  he  had  incurred  for  the  public  good, 
and  be  seems  to  have  found  them  very  unwilling  to  help  him. 
la  passing,  the  Author  would  like  to  mention  that  exactly  a 
century  ^o,  viz.  1812,  John  Rennie  was  consulted,  and  he  re- 
ported on  a  new  harbour  for  Bridlington.  Copies  of  his  report 
are  occasionally  to  be  met  with  in  the  town. 

In  1865  a  number  of  local  geotlemen  formed  themselves  into 
a  Company  under  the  title  of  The  Bridlington  and  Quay  Water 
Co.,  Ltd.,  with  a  capital  of  20,000^.  They  supplied  the  town 
without  obtaining  an  Act  of  Parliament  for  tea  years;  then 
they,  with  the  assistance  of  the  Urban  District  Council,  obtained 
auAot  with  clauses  facilitating  the  purchase  of  the  undertaking 
by  the  Local  Authority,  and  increasing  the  authorised  capital  to 
40,000/,  Id  1899  the  Waterworks  undertaking  was  acquired 
by  the  Town  Council,  the  amount  paid  for  it  being  70,0001.  The 
loan  period  was  fixed  at  fifty  yetus,  and  the  money  was  borrowed 
at  3|  per  cent.  The  cost  of  the  arbitration,  viz,  2000/.,  was 
shortly  afterwards  repaid  out  of  the  waterworks'  revenue.  The 
Author  was  elected  on  the  Council  on  November  1, 1905.  He 
immediately  raised  the  question  of  the  ineEBciency  of  the  pumping 
machinery  to  meet  the  needs  of  a  growing  town  like  Bridling- 
ton.   On  January  23, 1906,  the  Waterworks  Committee  were 
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empowered  to  call  in  expert  advice,  and  Mr.  F.  J.  Bancroft, 
B.Sc.,  MJnst-CK,  Waterworks  Engineer,  was  aeked  to  inspect 
and  report. 

Id  his  report,  Mr.  Bancroft  fully  endorsed  the  Author's  con- 
tention  that  the  old  plant  was  out  of  date,  wasteful  in  coal  con- 
sumption, and  dangerously  inadequate  for  the  work  required. 
He  strongly  recommended  the  immediate  installation  of  a  modem 
pumping  engine  in  duplicate.  This  the  Council  decided  to  do, 
and  prepared  to  apply  to  the  Local  Government  Board  for  per- 
mission to  borrow  the  money.  It  was  then  discovered  that 
althot^  the  Bridlington  Water  Co.'b  Act  gave  to  the  Council 
power  to  purchase  the  undertaking  from  the  Company,  and  to 
borrow  the  money  for  that  purpose,  once  it  became  their  pro- 
perty, they  had  no  power  to  raise  loans  for  any  further  develop- 
ments. It  was  necessary  therefore  to  amend  the  Act,  and  this 
was  done  by  a  provisional  order  obtained  in  1908. 

The  old  works  consisted  of  two  stations,  the  upper  and  the 
lower.  The  latter  was  erected  in  1865,  at  the  junction  of  Long 
Lane  and  Marton  Soad,  at  a  height  of  100  feet  above  O.D.  The 
area  of  the  site  is  1^  acre;  the  works  consist  of  engine  and 
boiler  house,  fittii^  shop,  manager's  house,  and  of&ce,  and  a  dis- 
used reservoir.  There  is  a  well  6  feet  in  diameter  and  100  feet 
deep.  This  station  has  been  abandoned  for  purposes  of  obtain- 
ing a  water  supply,  and  the  machinery  has  been  broken  up 
and  sold. 

Owing  to  the  insufScient  height  of  the  lower  station,  the 
Company  found  they  could  not  give  a  satisfactory  supply,  and 
in  1872,  they  erected  a  new  station  on  the  site  of  the  present 
works.  It  was  decided  to  use  a  set  of  wind-driven  pumps,  and 
a  very  substantial  windmill  tower  with  heavy  head  gear  was 
erected.  It  was  soon  found,  however,  that  this  was  not  a  reliable 
method,  so  another  pump  was  obtained,  and  coupled  in  a  very 
roundabout  manner,  to  a  steam  engine,  which  had  been  designed 
for  driving  a  saw-mill,  and  was  supplied  with  steam  from  a  Lan- 
cashire boiler.  It  was  afterwards  arranged  to  do  away  with  the 
windmill,  and  couple  both  sets  of  pumps  to  the  steam  engine, 
which  naturally  involved  further  difficulties  in  gearing.  As  the 
engine  had  no  steam-saving  device,  except  a  very  inefficient 
feed-water  heater,  and  was  coupled  to  the  piuaps  in  a  moat  com- 
plicated manner,  it  was  found  to  be  most  wasteful  in  fuel. 

The  portions  of  the  old  works  which  have  been  retained  are 
2d2 
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the  well,  the  boller-hoaae  (now  used  for  storing  coal),  the  engise- 
hoQse,  vhich  -will  be  converted  into  a  atoreroom  and  workshop, 
and  the  reservoir.  The  old  engine  and  pumps  have  been  broken 
up  and  sold,  and  the  boiler  converted  into  a  soft-water  feed-tank. 
ThiB  we  find  a  most  useful  a^unct,  as  it  allows  soft  water  to  be 
used  for  make-up  instead  of  using  hard  well  water.  For  several 
years  it  had  been  the  custom  to  run  both  stations  continuously 
night  and  day,  seven  days  per  week  to  supply  the  town  during 
the  height  of  the  season.  Any  one  conversant  with  water  supply 
will  realise  the  enormous  risk  we  were  running  in  so  doing.  It 
was  moat  difficult,  however,  to  convince  some  of  the  membera 
of  the  Council  and  ratepayers  of  the  absolute  necessity  for  a  new 
plant,  but  fortunately  we  were  able  to  get  the  new  machinery 
working  from  the  deepened  well  before  the  record  dry  season  of 
1911  set  in,  otherwise  the  results  to  Bridlington  as  a  health 
resort  woald  have  been  disaatroua.  Owii^  to  the  fact  that  the 
new  engines  had  to  be  fixed  over  the  existing  well,  and  that  the 
lower  station  could  not  alone  supply  the  town,  the  difficulty  of 
installing  the  first  set  was  cons^eiably  increased.  The  new 
boiler  and  engine-house  havii^  been  erected,  and  the  windmill 
tower  puUed  down,  one  half  of  the  well  curbing  was  removed 
along  with  one  set  of  pumps  and  gearing;  the  remaining  half 
being  then  securely  sb^tted  and  braced  to  the  new  dividing 
wall.  The  delivery  pipe  from  the  remaining  pump  which  had 
to  be  used  was  diverted,  to  allow  the  first  set  of  foundations  to  be 
put  in  and  its  engine  erected  thereon.  Mr.  Gibson  (our  works 
manager)  deserves  credit  for  devising  and  carrying  oat  this 
difficult  piece  of  work. 

The  original  epecification  prepared  by  Mr.  Bancroft  called 
for  a  duplicate  steam-driven  plant,  capable  of  easily  pumping 
1000  gallons  of  water  per  minute  at  normal  speed.  Speed  of 
pump  not  more  than  120  feet  per  minute,  and  capable  of  work- 
ing smoothly  and  regularly  at  half -speed,  and  also  at  thirty  per 
cent,  above  normal  The  ei^nes  to  be  designed  to  work  most 
economically  &om  a  depth  of  180  feet,  and  capable  of  pumping 
from  a  deptJi  of  200  feet.  The  same  conditions  were  specified  for 
the  suction  gas  and  electricity  tenders.  The  average  of  the  tenders 
for  steam  and  suction  gas  plants  worked  out  at  about  8500^.  The 
tenders  for  the  electrically  driven  plant  averaged  about  80001. 
in  each  case,  with  travelling  crane  and  all  accessories. 

The  merits  of  the  three  systems  were  thoroi^hly  discussed 
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by  the  Wstetworks  Committee,  and  it  was  eventaaUy  decided 
to  adopt  a  steam-driven  plant,  on  account  of  its  flexibility  and 
reliability,  especially  when  used  for  well-sinking  and  drifting, 
which  had  to  be  done  with  the  new  machinery  as  soon  as  it 
could  be  installed.  The  contract  for  the  complete  plant  was 
placed  with  Messrs.  Hathom,  Davey  &  Ca,  of  Leeds,  as  fol- 
lows, viz, :— Two  complete  compound  horizontal  diSerential 
surface-CondoDsing  pumping  engines ;  cylinders  18  inches  and 
36  inches  diameter  respectively ;  each  with  two  pump  buckets 
17^  inches  diameter  with  a  common  stroke  for  engine  and  pumps 
of  4  feet.  Two  Comish  boilers,  6  feet  diameter  by  24  feet  long, 
with  a  grate  area  of  18  square  feet  each,  working  piessure  100  lbs. 
per  square  inch.  Two  McPhail  and  Simpson  superheaters,  each 
with  350  square  feet  of  heating  surfece.  One  Green's  econo- 
miser,  with  48  pipes.  Small  engine  for  dnvii^  scrapers.  Two 
feedpumps.  One  10-ton  overhead  travellii^  crane.  The  makers 
guaranteed  that  for  each  engine,  with  its  boUer  and  accessories, 
when  pumping  at  the  rate  of  1000  gallons  per  minute,  c^ainst  an 
average  head  of  180  feet,  the  amount  of  b^t  Yorkshire  screened 
steam  coal  used,  having  an  evaporative  capacity  of  not  less  than 
9  lbs.  of  water  per  lb.  of  co&I,  from  and  at  210°  F.  with  super- 
heated steam  at  100  lbs.  boiler  pressure,  and  a  vacuum  of  not 
less  than  27  inches,  shall  not  exceed  186  lbs.  per  hour ;  and  when 
pumping  a  similar  quantity  under  the  same  conditiona,  against 
a  total  head  of  160  feet,  the  fuel  consumption  shall  not  exceed 
172  lbs.  per  hour. 

Bridlington  Waterworkb. 
Offidal  Trials  at  Higher  Pumpi-ng  Slatian. 
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This  guarantee  waa  fulfilled  hy  both  engines  at  the  trial, 
and  we  have  every  reaaon  to  believe  that  the  consumption 
under  ordinary  everyday  working  conditions  has  not  greatly  ex* 
ceeded  the  guaranteed  amount.  The  advantages  of  this  type 
of  engine  are :  long  stroke,  slow  running,  high  combined  meolw- 
nical  efficiency  of  engine  and  pump,  and,  for  the  size  of  the 
engine,  economical  steam  consumption,  A  further  advantage 
is,  the  top  of  the  well  is  oomparatiTely  clear  for  withdrawing 
the  buckets  and  lifting  heavy  parts  in  the  weU.  In  order  to 
avoid  troubles  due  to  high  superheat,  the  steam  from  the  heater 
is  first  taken  through  the  low-pressure  receiver,  and  thence 
roand  the  high-pressore  cylinder  jacket  before  it  enters  the 
high-preaenre  at^m-chest. 

In  mnning  the  plant,  it  has  been  found  that  the  Baker's  oil- 
separators  work  very  muoh  better  with  cold  water  jets  fitted. 
The  delivery  mains  discharge  into  a  cast-iron  tank,  placed  out- 
aide  on  the  edge  of  the  reservoir,  with  three  V  notches,  and  a 
chute  dischaiging  into  the  reservoir.  A  fixed  acale  with  a 
movable  pointer,  gives  a  ready  means  of  gauging  the  output  of 
the  engines  at  all  times.  This  tank  acts  as  a  balancer  when 
pamping  direct  into  the  town  mains. 

In  addition  to  the  main  engines,  there  are  two  steam  winches, 
with  double  oscillating  cylinders  and  worm  gearing,  supplied 
by  Measre.  8.  A.  Ward  &  Co.,  of  Sheffield,  and  fitted  with  their 
patent  reversing  gear,  a  most  interesting  and  simple  method  of 
steam  distribution  for  this  class  of  engine.  Owing  to  a  rather 
serious  accident,  which  happened  during  the  erection  of  the  main 
engine,  the  Waterworks  Committee  decided  that  the  hoisting 
engines,  both  for  material  and  men,  should  be  so  arranged  that 
there  was  no  possibility  of  throwing  the  druma  out  of  gear  and 
allowing  the  weight  at  the  end  of  the  rope  to  be  lowered  by  the 
brake  only ;  hence  the  use  of  worm  gearing  on  these  winches. 

Aa  soon  aa  both  main  engines  were  completed,  and  had 
worked  long  enough  to  aee  that  all  was  in  order,  then  the  well 
sinking  and  adit  driving  waa  undertaken.  The  original  depth 
of  the  well  waa  160  feet.  This  was  bwered  to  193  feet,  and 
two  adits  were  driven  each  being  50  feet  long.  The  contract 
for  this  work  was  given  to  Messrs.  B.  Bohinson  and  Son,  Rnll. 
The  prices  were  10  guineas  per  foot  for  sinking,  and  21.  14*.  per 
foot  for  drifting.  Brickwork  in  cement,  including  additional 
excavation,  Zl.  15s.  per  cube  foot.    This  work  took  four  months 
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to  complete,  working  double  shifts.  The  town  had  to  be  eapplied 
with  wat»T  partly  from  this  welL  The  surplus  water  was  dis- 
chai^ed  into  the  sewers  in  various  parts  of  the  town. 

The  L.G^.  have  only  allowed  as  fifteen  years  in  which  to 
repay  our  loan  on  the  new  pumping  engines.  One  of  the  old 
engines  (which  was  not  specl^ly  designed  for  pumping)  actually 
ran,  and  the  boiler  was  in  ose,  for  over  forty-five  years.  The 
cost  of  coal  saved  by  putting  in  new  engines  is  equal  to  the 
amount  of  principal  we  have  to  repay  annually,  the  interest 
being  paid  out  of  revenue.  The  coal  used  by  the  new  plant  is 
one-third  of  that  required  by  the  old.  Our  water  consumption 
works  out  at  43  gallons  per  head  per  day  for  all  purposes ;  in  the 
height  of  the  summer  season  this  is  considerably  increased. 
The  metered  supply  is  about  ten  per  cent  of  tbe  total ;  the  Gas 
Company  supply,  however,  is  not  metered. 

Copy  of  Analyst's  Eepoet  oh  Watbr  from  Higher  Works. 
Beport  on  Water  received  from  Bridlington  Corporation, 
August  2,  1911. 
Locriily:  Bridliagtoo.    Booioe:  Well  193  feet  deep.     Boil  or  •trata,  deptb 

and  natnie  of;  chalk. 
Coloni  of  water,  twn  Teet  depth  In  LoTiboDd's  onlts  =  1  '2  blue  4-  0*5  yellov. 

Smell  at  100°  Falirenhoit :  hint  eartbj. 
The  Sample  oohtaiics  is  Oiuinb  feb  Qalloh  (partB  per  70,000); — 
ObloridM  eqniToleDt  to  onrnmon  salt,  3'23,  containing  ohknine,  l-ffT. 
NltratM  eqalTolent  to  calcinm  nitrate,  none,  oaDtainlng  nitria  acid,  none. 


Nitritet,  ii< 

Phoapbatei,  none. 

Caloimn,  maKDeeinm,  corbonatoc,  15'97 


foontaJDing  lead,  none 


Ooldnm  nilphate,  1-0 


{hardnea*,lS'2° 
ihardneM  after  balling,  2-1  ° 

{containing  ammonia,  0'006 
mtomg  rroKld  ,^^^m, 
il)florbiDgoi;geninl&inlnatea,aoaa 
abaorbing  oxygen  in  i  hours,  0-003 
Total  DmoLVBD  Boudb,  20*69 
Bediment:   Ter;  mlonte.     HioroMiopia  examination  doe*  not  ahav  tha 

preaeoee  of  onimalculae. 
Hicto  orgoniim*  per  1  onbio  centimetre,  examined  by  plate  cnltiue  givM 

time  ooloniea. 
ThB  ooloniet  oonttatad  of  the  booillaa  Flaorewnni  Hqnefitoieni,  a  nan- 

pathogenic  organiam. 
The  ehemieal  analTBia  and  baoteriological  esaminaHon  show  thi*  to  be  a 

vater  of  exoelleDt  qQality  for  drlnUng  and  donteatic  dm. 
It  la  a  bard  water,  bnt  the  hardnm  it  not  lafBcient  to  render  it  objeotionable. 
Thomas  Vmmlxt, 
Jugtutl!),  1911.  OOf  imd  C(mM§  AMitftt. 
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It  will  be  Bees  that  onr  vater  is  very  paie,  bat  rather  hard ; 
this,  however,  can  he  overoome  by  boilitiff  the  water  used  for 
drinkiiig,  whea  the  temporary  hardness  of  15*2  degrees  is  le- 
doced  to  2'1  decrees  permanent  hardness.  Bridlington  water 
after  being  boiled  and  then  allowed  to  cool  does  not  taste  flat  or 
insijnd.  Oar  water  chaises  are  la.  in  the  £  on  the  rateable  valae ; 
one  w.-c.,  10s. ;  extra  w.-c.'s,  5s.  each ;  bath,  Ss. ;  water  by  meter. 
Is.  per  1000.  It  is  the  intention  of  the  waterworks  committee 
to  reduce  materially  the  charges  on  w.-g.'s  and  baths  at  the  end 
of  the  present  finanniftl  year.  The  income  &om  the  waterworks 
has  increased  by  abont  twenty-flve  percent,  since  the  Corporation 
acquired  the  undertaking.  Last  year,  the  equivalent  of  a  2d. 
rate  was  handed  over  &om  the  profits  towards  the  redaction  of 
the  district  rate. 

When  taking  over  on  existii^;  undertaking  &om  a  company 
by  a  small  local  authority,  as  was  done  in  this  case,  a  council 
might  assume  that  t^e  existing  conditions  and  machinery  were 
folly  eqnal  to  the  town's  immediate  future  needs,  and  forget 
that  the  selling  company  have  probably  been  trying  to  keep 
capital  expenses  down,  and  preparing  for  some  years  for  a  forced 
sale.  The  responsible  officials  and  directors  have  always  the 
demand  of  the  shareholders  for  dividends  to  face ;  hence,  they 
do  not  prepare  so  for  ahead  as  municipal  oflicials.  It  was  for 
these  reasons,  that  the  Sridliagton  Council  had  to  undertake  the 
complete  renewal  of  the  machinery  soon  after  it  had  been  pox- 
chased  from  the  water  company. 


DISCUSSION. 

Mb.  FbjUTK  Ma88ik  :  To-day  we  are  here  to  have  the  pleasure 
of  showing  oar  appreciation  of  the  good  work  done  by  Bridling- 
ton in  caterio^  for  the  amusement  and  health  of  the  great  in- 
dustrial centres  of  the  West  Biding  of  Yorkshire.  One  tiling 
which  has  struck  me  very  forcibly  is  the  smsll  number  of 
empty  houses.  We  who  come  from  towns  in  the  West  Riding 
wish  we  coald  give  a  similarly  small  percentage.  Forty  empty 
houses,  or  1  per  cent.,  seems  a  very  small  number  in  a  town 
like  Bridlington.  I  remember  not  long  ago  being  at  an  exten- 
sion inquiry  for  a  large  city  in  Yorkshire  where  for  nine  days 
we  pleaded  to  the  anUiorities  to  bring  forward  a  statement  of 
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the  nnmber  of  empty  houaea,  bat  for  obvious  reasons  it  was  not 
convenient  to  give  that  information.  We  can  hope  that  some 
Aaj  those  large  centres  of  population  will  be  able  to  show  onlj 
1  per  cent,  of  houses  to  let  in  their  dietricta.  Evidently  you 
have  not  overbuilt  here.  Probably  when  we  go  home  we  shall 
be  able  to  persnade  some  builders  to  come  and  place  tboir 
capital  at  Bridlington.  Mr.  Matthews  says  there  are  a  number 
of  private  streets  not  in  sach  a  good  condition  as  they  should 
be.  I  do  hope  before  our  next  visit  the  Corporation  of  Brid- 
Ungton  will  have  taken  those  streets  into  consideration  and  put 
them  into  good  order.  Nowadays  we  expect  everything  in  sea- 
side towns  to  look  very  smart,  and  the  way  in  which  private 
streets  can  be  made  up  without  any  great  increased  cost,  not  in 
paving  them  with  Yorkshire  setts  or  granite  setts,  but  still  to 
make  them  attractive,  is  important  to  a  town  like  this.  Another 
matter  I  should  like  to  aak  Mr.  Matthews  about  is  the  soreeoiDg 
of  the  sewage  before  it  enters  the  sea.  I  know  this  is  some- 
what of  a  delicate  topic  for  a  seaside  resort,  but  if  he  thinks  it 
would  do  any  harm  to  the  town  he  m^bt  tell  me  privately. 
The  only  other  matter  I  wish  to  speak  about  on  Mr.  Matthews' 
paper  is  the  Town  Hall.  This  is  a  very  nice  room,  bright  and 
cheerful,  but  it  is  not  very  long  since  1  had  the  pleasure  of 
calling  npon  Mr.  Matthews,  and  I  was  not  eq^unlly  strnck  with 
the  accommodation  provided  in  his  department.  No  doubt 
.  this  will  be  taken  into  consideration,  and  you  will  see  that  not 
only  the  rates  are  low,  and  the  working  classes  are  properly 
housed,  but  also  that  the  officials  have  ample  accommodation 
provided. 

As  regards  Mr,  Charlesworth's  paper,  it  seems  extremely 
good  of  a  member  of  the  Corporation  to  take  the  trouble  to 
write  a  paper  for  our  benefit.  I  think  our  thanks  are  due  to 
Mr.  Councillor  Charlesworth  for  taking  the  pains  he  has  done. 
I  would  suggest  to  the  Mayor  and  Corporation  of  Bridlington 
that  the  additional  water  charges  for  water-closets  and  for  baths 
should  be  crossed  otf  as  quickly  as  possible.  How  can  you  in 
a  town  like  Bridlington,  whose  prosperity  depends  entirely 
upon  its  good  name  for  perfect  sanitation,  cripple  the  provision 
of  water-closets  and  baths  by  making  an  extra,  charge  f  Whilst 
glad  to  hear  that  it  is  the  intention  to  reduce  materially  these 
charges,  I  would  rather  hear  it  is  their  intention  to  out  them  off 
entirely.    I  have  great  pleasure  in  moving  that  our  hearty 
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thanks  be  given  to  Mr.  CouncOlor  Charlesworth  and  to  Mr, 
Matthews  for  the  two  intereating  papers, 

Mr.  H.  W.  Sutth  :  It  gires  me  very  great  pleasure  to  second 
the  vote  of  thanks  to  our  friend  Mr.  Matthews,  and  also  to  Mr. 
Charleaworth,  for  the  papers  they  have  so  kindly  put  before  us 
for  our  meeting  this  morning.  I  have  looked  through  Mr. 
Matthews'  paper,  and  find  it  full  of  interest.  The  small  number 
of  empty  houses  in  Bridlington  must  be  a  matter  of  congratu- 
lation for  the  Mayor  and  Corporation,  and,  I  have  no  doubt,  the 
progressive  spirit  Bridlington  has  shown,  hacked  up  by  the 
enei^  of  Mr.  Matthews,  has  a  very  great  deal  to  do  with  that 
happy  condition  of  things.  I  should  like  to  congratulate  Mr. 
Massie  and  Mr.  Wakeford  on  their  election  to  the  important 
positions  they  now  filL  If  in  &  year  or  two  Mr,  Wakeford  asks 
OS  in  Scarborough  if  we  are  prepared  to  receive  the  Institution 
again  I  shall  be  very  happy  to  do  so.  It  is  very  gratifying  to 
have  a  member  of  a  Council  putting  8  paper  before  us,  and  our 
thanks  are  specially  due  to  Mr.  Charlesworth  in  that  respect.  I 
have  very  great  pleasure  in  seconding  the  vote  of  thanks  to  Mr. 
Matthews  and  Mr.  Charlesworth  for  their  papers. 

Mb.  J.  H.  Drew  ;  With  reference  to  the  ferro-concrete  work, 
I  think  you  have  been  very  fortunate  to  get  loans  for  periods  of 
twenty-seven  and  thirty  years  from  the  Local  Government 
Board.  I  am  interested  in  a  sewage  disposal  scheme  in  which 
we  had  to  elevate  the  iilters,  the  floors  being  designed  to  carry 
a  superload  of  6^  cwts.  to  the  foot.  Unfortunately  we  could 
not  get  more  than  a  ten  years'  loan,  despite  much  correspon- 
dence with  the  L.6.B.  and  reference  to  longer  loans  which  had 
been  sanctioned.  The  L.Q-.B.  now  state  that  ten  years  is  the 
usual  sanction  for  works  in  ferro-concrete.  I  took  the  matter 
up  with  our  Institution  to  see  if  they  could  not  bring  pressure 
to  bear  with  the  L.Q-.B.  to  grant  loans  on  ferro-concrete  for  a 
longer  period.  If  a  scheme  will  not  last  longer  than  ten  years, 
they  should  "  scrap  "  it  altogether  and  not  grant  a  loan  at  all. 
With  respect  to  tar,  do  you  use  the  local  Gaa  Company's  crude 
tar  or  some  special  preparation  for  tar  spraying  and  making  tar 
macadam,  and  what  do  you  pay  for  it  ? 

CousciLr.oH  S.  Dyek,  Bridlington :  I  have  had  the  pleasure 
of  being  a  member  of  this  Institution  since  1883  or  1884. 
Years  ago  I  was  able  to  attend  the  meetings  more  or  less  regu- 
larly, but  in  recent  years  it  has  not  been  possible  to  attend  many 

,,ih;,Goot^lc 


412  BRIDLIHaTON. 

meetinge,  but  my  interest  has  never  flagged,  and  it  has  been  a 
great  pride  and  pleasure  to  go  throngb  the  Tolumes  of  Prooeed- 
ings  year  by  year.  1  rose  simply  to  aay  a  word  or  two  with 
reference  to  the  housing  of  the  working  classes.  We  have  dur- 
ing recent  years  demolished  a  huge  number  of  houses  of  a  small 
type,  but  to-day  these  are  the  one  great  need  of  the  district.  It 
is  nob  the  large  house  that  is  required,  but  the  very  small  one, 
and  I  am  afraid  it  is  a  house  which  is  not  a  paying  concern. 
During  recent  months  the  Council  have  had  under  consideration 
the  matter  of  providing  a  nnmber  of  small  houses  for  the  work- 
ing classes  of  this  district.  The  great  bone  of  contention  haa 
been  the  matter  of  site.  The  Committee  over  which  I  had 
the  pleasure  of  presiding  advertised  for  sites,  and  we  had  a 
large  number  offered  to  us.  The  Committee  felt  that  one  par- 
ticular site  was  mote  suitable  than  the  others,  bnt,  unforLunat«ly, 
that  did  not  meet  the  ideas  of  the  Council,  and  when  we  came 
before  the  Council  we  were  thrown  on  our  beam  ends  by  an 
adverse  vote,  the  numbers  being  equal,  so  the  matter  was  thrown 
bock  on  the  Committee.  Becently  the  matter  came  before  the 
Council,  and  we  got  it  through,  and  we  are  hoping  in  a  short 
time  to  make  a  b^inning  with  the  erection  of  some  dwellings 
in  which  our  workmen  will  reside.  The  plans  are  being 
prepared  by  Mr.  Matthews,  and  I  am  sure  he  will  be  very  glad 
for  you  to  examine  and  criticise  any  part  in  connection  with 
those  plans.  But  you  must  rememb^  that  the  great  thing 
haa  been  to  provide  a  substantial  kind  of  building  at  a 
minimum  cost.  They  are  not  of  an  elaborate  character,  and 
while  the  specification  is  one  which  wUl  bear  examination,  it  is 
a  material  which  will  last,  and  there  is  nothing  of  a  superfluous 
nature,  or  to  make  it  of  the  villa  style.  We  are  now  advertis- 
ing for  tenders  for  the  erection  of  these  houses,  and  when  those 
tenders  come  in  it  is  the  inteution  of  the  Council  to  apply  to 
the  Local  Govemmeut  Board  for  a  loan.  The  surveyor's  esti- 
mate for  the  houses  varies  from  178/.  to  207^.  We  are  glad 
indeed  to  have  a  gentleman  like  Mr.  Matthews  as  the  surveyor. 
I  know  something  of  a  surveyor's  duties,  because  I  was  for  a 
number  of  years  surveyor  here  in  Bridlington,  and  I  know  some- 
thing of  the  anxieties  which  fall  upon  the  shoulders  of  gentlemen 
who  hold  the  position  of  engineer  to  a  borough  counciL  Only 
some  people  realise  what  that  load  means,  but  I  am  always 
delighted  to  feel  that  there  is  a  brotherlineas  among  the  engineers 
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of  the  various  aathoritea,  and  if  we  do  not  happen  to  have 
experience  in  one  particulai  matter  wb  are  able  to  appeal  to 
others  who  have  had  experience,  and  thus  help  one  another  in 
that  way. 

Mr.  E.  J.  SiLGOGK :  I  have  some  knowledge  of  Bridlington 
as  a  pleasure  resort,  and  I  have  also  the  advantage  of  knowing 
something  of  it  from  the  business  point  of  view,  so  I  claim  a 
special  interest  in  Bridlington.  I  am  delighted  to  see  the 
houses  90  tvUlj  occupied,  and  to  bear  that  the  rates  are  kept  so 
low.  I  really  mnst  congratulate  the  Town  Council  upon  having 
produced  such  excellent  results  without  placing  any  undue 
burden  upon  the  inhabitants.  The  two  things,  no  doubt,  react 
one  upon  the  other;  the  fact  that  the  houses  are  occupied 
causes  the  rates  to  be  low,  and  the  lowness  of  the' rates  causes 
people  to  come  here.  I  was  struck  by  the  favourable  contrast 
here  with  the  number  of  signs  of  vacant  houses  in  another 
watering-place — not  a  sea-coast  town — which  I  had  the  pleasure 
of  visiting  a  short  time  a^o.  The  sewerage  arrangements  here 
are,  I  think,  of  a  favourable  character,  due  largely  to  the  fact 
that  the  town  is  situate  upon  rising  ground.  That  is  a  very 
great  advantage  to  seaside  places,  and  it  is  an  advantage  which 
all  towns  do  not  possess.  There  are  many  places,  like  South- 
port  and  other  towns  on  the  fiat  coast  of  Lancashire,  where  the 
houses  are  situate  little  above  high-water  level  of  the  sea,  with 
the  consequence  that  they  have  difficulties  with  their  drainage, 
and  have  either  to  pump  or  store  their  sewage,  and  in  some 
places  have  to  provide  some  kind  of  treatment  before  discharge 
into  the  sea.  Here,  owing  to  the  greater  elevation  of  the  town 
above  the  sea,  it  is  possible  to  discharge  by  gravity  at  any  state 
of  the  tide.  The  prosperity  of  a  place  like  Bridlington  is  so 
bound  up  with  good  sanitation  that  if  there  is  any  fear  that  the 
foreshore  should  be  fouled  it  would  have  a  most  disastrous 
effect  upon  the  town.  It  does  seem  to  me,  without  being  at  all 
an  alarmist,  that  this  is  a  matter  which  the  Corporation  and  ita 
officials  must  very  carefully  watch  to  see  if  there  is  any  ten- 
dency to  pollution  as  the  town  grows,  and  if  any  ill  effect  is 
seen,  to  deal  with  it  at  once  before  it  becomes  noticeable  by  the 
general  public.  As  to  the  sea  wall  and  foreshore  protection 
works,  I  think  the  excellence  of  these  works  is  testified  by  the 
fact  that  they  have  stood  the  test  of  time,  and  the  ravages  of 
the  sea,  without  showing  any  signs  of  deterioration.    There  are 
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at  Btidliugton  some  sea  defence  works  which  weie  not  carried 
oat  by  the  Council  which  have  not  been  altogether  eo  snccessfnl, 
bat  I  think,  so  far  as  the  works  carried  out  by  the  Corporation 
are  concerned,  they  have  stood  most  efiectively,  Thia  applies 
not  only  to  the  sea  wall  but  to  the  groynes  on  the  foreshore. 
The  fine  stretch  of  beach  is  an  excellent  playground  for  children, 
and  one  of  the  chief  assets  of  the  town,  and  therefore  it  is  most 
important  that  it  should  be  retained  at  a  good  level  above  low 
water.  Aa  to  the  design  of  the  sea  walls,  I  quite  agree  with 
the  view  expressed  by  the  Author  that  the  step-faced  wall  is 
better  than  the  smooth  face,  whether  that  face  be  carved  or 
straight.  In  my  view  the  stepped  face  is  less  liable  to  damage 
through  action  of  the  receding  waves  than  a  flat-face  waU. 
Then  I  notice,  too,  that  the  walls  have  been  very  suoceasful  in 
avoiding  throwing  the  advancing  waves  over  the  back  of  the 
wall.  Some  walls  which  are  curved  have  a  nasty  way  of 
drenching  people  with  water  when  they  walk  along  the  parade, 
which  is  very  objectionable,  besides  being  s  danger  to  the  waU. 
Aa  to  the  waterworks,  one  oannob  help  realising  that  when  pur- 
chased by  the  Corporation  they  were  not  in  an  altogether  satis- 
factory condition,  and  the  Corporation  are  doing  nothing  more 
than  their  obvious  duty  in  renovating  the  works  by  putting  in 
new  machinery.  They  seem  to  have  been  successful  in  doing 
that,  and,  judging  by  the  results  of  the  ofQciaJ  trial,  the  maohinMy 
seems  to  be  highly  efficient  and  of  excellent  design.  It  would 
be  very  interesting  if  the  Author  would  add  soma  information 
with  r^ard  to  the  purchase  from  the  company.  If  he  could 
tell  us  what  the  maintainable  revenne  of  the  company  was 
before  the  Corporation  purchased  and  whether  the  amount  of 
compensation  paid  included  any  extra  payment  for  back  divi- 
dends or  over-spent  capital,  or  anything  of  that  kind.  If  we 
had  those  figures  before  us  it  would  be  of  value.  Some  refer- 
ence has  been  made  to  the  chaise  for  baths  and  w.-c's,  and  I 
agree  it  is  most  desirable  those  charges  should  be  reduced  or 
withdrawn  altogether,  but  one  cannot  help  seeing  that  the 
Corporation  have  been  most  successful  from  the  financial  point 
of  view  in  their  manf^ement  of  these  works,  because  to  be  able 
to  carry  on  the  waterworks  for  a  cha^  of  only  6  per  cent,  on 
the  rateable  value,  and  to  hand  over  to  the  relief  of  the  rates 
a  sum  equivalent  to  2d.  in  the  £  shows  that  the  works  are 
well  constructed  and  ecoaomically  conducted.    Although  Uioae 
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additional  charges  are  put  on  for  the  partioular  servioea  named, 
etUl  the  total  tjiarge  to  the  ratepayer  is  oot  a  high  one,  and  it 
mnst  be  bome  in  mind  that  a  very  great  number  of  houses  in 
Bridlington  are  let  for  apartments  and  boardli^-houses  and  that 
the  water  is  used  by  the  floating  popolation  as  veil  as  the  resident 
population. 

Db.  H.  T.  Calvbbt:  Perhaps  I  may  be  allowed  to  raise  one 
question  about  the  water  supply.  This  water  supply  appears 
to  be  derived  from  a  well  in  the  ehall^  and  is  rather  bard.  I 
would  like  to  inquire  whether  the  Corporation  have  taken  into 
consideration  the  question  of  softening  this  water.  Each  degree 
of  hardness  corresponds  roughly  to  a  saving  of  soap  of  about 
1  lb.  per  1000  gallons.  The  present  figure  of  hardness  is  about 
15  degrees,  which  could  be  reduced  to  2  by  treatment  with 
lime.  That  would  mean  a  considerable  saving  in  soap  to  the 
population.  The  soap  bill  must  be  a  considerable  it«m  in 
every  household  when  you  take  into  consideration  that  the 
average  amount  of  soap  used  per  person  is  40  lbs.  In  Bussia 
it  only  amounts  to  about  2  lbs.  per  head  of  population.  I 
should  like  to  inquire  whether  any  difficulties  have  arisen  from 
growth  or  corrosion  in  the  pipes.  That  is  a  matter  which  is 
now  receiving  more  consideration  than  it  did.  A  few  years  ago 
everything  was  lamped  under  the  head  of  corrosion.  Recently 
it  hu  been  shown  that  what  has  been  called  corrosion  is  due  to 
growths  in  the  pipes,  or  filters,  or  reservoirs.  I  ehonld  like  to 
ask  Mr.  Gharlesworth  whether  any  difficulties  have  arisen,  or 
are  likely  to  arise  from  this  water. 

Mb.  J.  P.  Waeefoso  .-  I  should  like  to  thank  Mr.  Matthews 
and  Mr.  Gharlesworth  for  their  very  interesting  and  instructive 
papers ;  they  are  both  multum  inparvo,  and  contain  an  enormous 
amount  of  information.  I  congratulate  Mr.  Matthews  on  being 
the  engineer  to  an.  authority  who  are  able  to  keep  their  rates  at 
68.  4d.  in  the  pound.  First,  with  regard  to  private  street  works, 
I  should  like  to  know  whether  the  streets  are  36  feet  wide,  and 
whether  the  4s.  6d.  per  foot  run  of  frontage  includes  any  pro- 
portion of  the  cost  of  seven ;  also  whether  any  change  is  made 
for  supervision  under  the  Private  Streets  Works  Act.  With 
T^ard  to  these  automatic  flushing  tanks  for  sewers  I  should  like 
Mr.  Matthews  to  say  whether  he  finds  them  satisfactory.  My 
experience  has  been  that  they  are  most  unreliable  in  their  action, 
and  I  have  never  found  them  fulfil  the  conditions  claimed  for 
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them.  Aa  r^&rds  lampholes  on  the  sewers  I  have  loi^  abandoDed 
them  in  favour  of  manholes,  and  I  believe  the  Local  Government 
Board  now  require  lampholes  to  be  discontinued,  I  ahoold  libe 
to  ask  Mr.  Matthews  whether  he  finds  the  application  of  cold 
tar  to  the  roads  is  satisfactory.  There  is  no  doubt  that  the  tar 
treatment  prolongs  the  life  of  the  road  to  a  coosideiable  extent ; 
but  my  experience  of  tar  maoadam  is  that  it  is  only  satisfactory 
80  long  as  the  traffic  is  not  excessive.  I  i^ree  with  Mr,  Matthews 
that  the  appearance  of  artificial  fl^  is  better  than  natural  stone 
fl^,  and  I  would  be  inclined  to  adopt  them  if  assured  that  tbey 
would  not  be  disturbed ;  but  in  a  manufacturing  town  the  fla^ 
are  constantly  being  disturbed  for  gas,  water,  and  electricity 
mains,  and  if  they  are  artificial,  a  great  many  are  broken.  As 
to  the  oonsomption  of  water,  the  use  of  43  gallons  per  head 
per  day  strikes  me  aa  being  very  excessive,  seeii^  that  there  do 
not  appear  to  be  any  large  manofactories  or  trades  in  the  town. 
We  are  not  told  whether  the  Deacon  meters  are  in  use,  but  I 
cannot  help  thinkii^  that  a  great  deal  of  the  consumption  is 
avoidable.  I  have  had  experience  of  the  Deacon  meters,  and 
find  by  their  use  one  can  effect  a  aaving  up  to  40  per  cent.  I 
think  the  municipal  work  effected  by  Mr,  Matthews  must  have 
something  to  do  with  the  low  death  rate ;  and  I  congratulate  both 
him  and  Counoillor  Charlesworth  on  their  excellent  papers,  and 
on  the  discussion  which  they  have  elicited. 

Mb.  John  F.  Smillie  :  With  r^ard  to  streets  and  roads,  I 
was  struck  by  the  extremely  low  figure  at  whic^  the  streets  are 
oonstructed— 4«,  6d.  per  lineal  foot  of  frontage.  Bridlington 
goes  in  lai^ely  for  tarred  footpaths,  which  have  to  be  letaried 
every  three  years ;  although  constructed  at  the  low  figure  of  Is,  5d, 
per  yard,  it  strikes  me  if  that  cost  has  to  be  incuired  every 
three  years  it  becomes  ultimately  a  very  expensive  form  of  foot* 
path,  I  prefer  a  concrete  footpath  laid  in  Htu  or  in  panels, 
which  I  can  lay  at  a  cost  of  3«.  4d.  per  square  yard.  There  is 
a  twenty  to  twenty-five  years'  life  in  such  paths  in  residential 
districts.  With  regard  to  the  application  of  tar  to  macadam 
roads,  I  should  like  to  know  if  Mr.  Matthews  finds  the  applica- 
tion of  cold  tar  quite  successful  I  have  tried  both  cold  and 
hot  tar,  and  have  not  found  cold  tar  a  success ;  bat  the  hot  tar 
applied  to  a  dry  road  has  prolonged  the  life  of  the  road  con- 
siderably. I  have  not  found  tar  used  alone  to  be  completely 
successful,  and  I  invariably  mix  a  little  pitch  with  the  tar.    In 
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the  summer  the  ordinary  tAr  from  the  gasworks  becomes  very 
soft,  and  something  of  a  nuisauce  to  people  who  wear  light  foot- 
wear and  light  dresses.  I  am  using  25  to  30  lbs.  of  pitch  to 
40  gallons  of  tar.  I  find  the  q^uality  of  the  tar  that  comes  from 
the  gasworks  varies  very  much,  and  some  dependence  has  to  be 
placed  upon  tho  intelligence  and  judgment  of  the  men  who  have 
the  work  to  carry  out.  With  regard  to  the  sea  defence  works, 
I  mnst  compliment  the  Corporation  npon  the  successful  appear- 
ance those  works  present.  I  notice  that  some  of  the  works  have 
stood  for  forty  years.  Mr.  Matthews  refers  to  the  contour  of  the 
wall.  I  have  had  some  experience  of  sea  defence  works,  for  we 
have  recently  oonstructed  a  sloping  wall  in  concrete  blocks.  The 
object  in  using  such  blocks  was  to  provide  work  for  the  on- 
employed.  We  got  a  machine  and  cast  the  blocks  on  the  ground. 
They  are  cast  hollow,  and  we  lace  the  blocks  together  with  wire 
rope  passed  through  the  cavities,  and  afterwards  the  cavities  are 
filled  with  concrete,  bo  practically  the  face  is  a  monolith.  It 
has  now  stood  for  two  winters  without  any  sign  of  wear.  While 
the  terrace  level  is  12  feet  above  high-wato:  mark  sometimes 
the  sea  runs  up  the  wall,  and  is  thrown  off  by  the  coping.  The 
parapet  rail — both  standards  and  rails — is  constructed  in  rein- 
forced concrete.  The  upkeep  of  these  railings  in  iron  or  steel  is  a 
matter  which  requires  constant  attention.  Although,  as  I  have 
said,  the  rails  are  of  reinforced  concrete,  it  is  noticeable  by  none 
but  experts  that  they  are  iu  any  way  different  from  iron  and  steel ; 
but,  unlike  iron  or  steel,  they  stand  year  after  year  without  any 
cost  for  upkeep.  With  reference  to  the  cement  concrete  blocks, 
although  we  have  a  lot  of  shingle  on  the  beach,  I  have  not  found 
the  blocks  are  in  any  way  deteriorated  by  the  action  of  the  shingle 
on  the  face  of  the  wall,  and  I  venture  to  think  it  is  going  to  be 
a  work  which  will  not  concern  me  again  whatever  it  may  do  for 
those  who  come  after  me.  If  sea  defence  work  lasts  thirty 
or  forty  years,  it  must  be  regarded  as  satisfactory.  I  was  in- 
terested in  what  was  said  as  to  your  housing  and  town-planning 
scheme,  but  I  am  afraid  of  treading  on  controversial  ground. 
Mr.  Matthews  is  hampered  by  the  amount  of  money  he  has  to 
spend  on  these  houses;  though  I  think  they  are  capital  pro- 
ductions for  the  money.  The  question  is  an  economic  one. 
Workmen's  houses  will  never  be  entirely  satlsfactoiy  until  work- 
men are  in  a  position  to  pay  a  proper  rent  for  the  houses  they 
occupy.    I  would  not  like  to  be  a  party  to  constructing  houses 
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in  which  the  Uvii^-room  is  13  feet  by  12  feet  for  a  man  and 
wife  and  three  children,  and  in  which  the  food  has  to  be  cooked. 
It  is  not  houses  of  this  class  which  are  goinf;  to  solve  Ute  problem 
of  the  housing  of  the  working  classes.  We  are  much  indebted 
to  Mr.  Gharlesworth ;  it  is  gratifying  that  there  is  a  member  of 
the  Council  who  takes  such  an  iDterest  in  the  work  of  the  Com- 
mittee of  which  he  is  Deputy  Chairman,  as  to  write  a  paper  oE 
this  kind.  Bridlington  is  to  be  congratulated  upon  the  success 
of  its  water  undertaking.  When  within  thirty  or  forty  years  of 
buying  out  a  company,  and  paying  an  extravagant  price  for  ite 
undertaking,  as  on  the  lace  of  it  Bridlington  had,  and  on  the 
top  of  that  go  to  great  expense  in  constructing  new  works,  and 
then  be  able  to  provide  water  at  a  rate  of  1*.  in  the  pound,  and 
out  of  the  proceeds  hand  something  over  to  the  relief  of  the 
rates,  the  town  must  certainly  have  no  reason  to  complain  about 
the  enterprise.  The  essential  difference  between  a  company's 
undertaking  and  a  Corporation  undertaking  is  this :  a  company's 
is  carried  on  primarily  for  profit,  and  a  Coiporation's  object  is 
to  give  an  efficient  supply  of  water  to  the  district  It  appears 
to  me  that  in  a  place  like  Bridlington  the  use  of  43  gallons  of 
water  per  head  per  day  is  excessive,  and  I  venture  to  say  the 
time  will  come  when  the  Bridlington  Corporation  will  have  to 
consider  how  they  can  reduce  the  consnmption  per  head.  The 
time  to  do  that,  I  think,  is  not  when  a  shortage  actually  oocuis, 
but  when  the  supply  is  plentiful.  I  would  not  like  to  say  the 
consumption  could  be  reduced  50  per  cent.,  but  30  or  40  per  eent. 
should  mark  the  decrease  under  a  proper  system  of  surveillance, 
and  with  25,  or  at  the  outside  30,  gallons  per  head  per  day  the 
people  would  be  abundantly  supplied. 

Mb.  H.  W.  Smith  :  Mr.  Silcock  and  Mr.  SmilUe  have  touched 
upon  the  sea  defence  works,  and  I  should  like  to  say,  as  one  who 
lias  had  some  little  experience  with  various  types  of  sea  walla, 
that  I  quite  endorse  what  Mr.  Matthews  has  said  on  the  merits 
of  the  stepped-face  wall.  My  experience  in  Scarborough  has 
been  that  there  is  nothir^  like  the  amount  of  scour  with  a  stepped- 
face  wall  that  there  is  with  a  smooth  concave-faced  wall.  With 
r^ard  to  the  use  of  stone,  I  think  that  is  a  matter  which  every 
district  will  settle  for  itself.  We  have  both  stone  and  concrete 
walls  which  are  answering  their  purpose  admirably.  Some  of 
our  concrete  walls  have  been  up  twenty  years,  and,  although 
there  is  at  times  a  scour  from  the  shingle  it  is  not  appreciable. 
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Mr.  Wakeford  referred  to  the  use  of  cold  tar  for  tar  painting. 
lu  Scarborough  we  use  oold  tar  for  paintiog  both  the  roads  and 
footways.  This  has  been  done  for  many  years.  My  prede> 
cessor  started  it,  and  I  have  followed  on,  and  we  get  most  ex- 
cellent results ;  but  it  must  be  applied  ia  suitable  weather.  The 
road  surface  must  be  absolutely  dry,  and  the  weather  warm. 
With  these  conditions  I  do  not  think  it  can  be  bettered.  When 
it  comes  to  tar-painting  a  tar  macadam  road,  I  quite  agree  that 
tlie  boiling  of  the  tar  gives  you  a  better  result.  In  making  an 
ordinary  macadam  road  I  have  lately  done  away  with  chippinga 
for  binding,  and  have  used  a  mixture  of  fine  dost,  ashes,  and  tar, 
groating  the  road  with  this  mixture,  and  following  on  the  next 
year  with  tar-paiating  with  hot  tar.  The  most  excellent  results 
have  followed  from  this  method. 

Ms.  J.  A.  IVESoy :  I  have  followed  Mr.  Smith's  method  of 
dealing  with  roads,  and  got  most  excellent  surfaces. 

Mb.  £.  K  H.  Burton  :  Mr.  Matthews  refers  to  having  made 
a  roof  covering  of  reinforced  concrete  and  Limmer  asphalte,  and 
says  it  is  in  every  way  water-tight.  I  have  had  some  experience 
in  flat  roofs,  constructed  both  with  steel  joists  and  concrete,  and 
the  newer  method  of  reinforced  concrete.  Seeing  that  these  roof 
slabs  are  only  about  four  inches  thick,  there  is  a  possibility  of 
troublewith  expansion  and  contTactiDQ,and  although  covered  witli 
Limmer  asphalte,  they  are  not  always  water-tight.  I  have  fre- 
quently found  cracks  develop  in  concrete  flats,  and  the  asphalte, 
rendered  somewhat  brittle  by  exposure  to  the  sun,  appears  to 
follow  the  concrete,  and  crack  on  the  same  lines.  I  should  like 
to  ask  Mr.  Matthews  if  he  has  had  any  experience  of  this  nature, 
and  if  he  makes  any  provision  for  expansion. 

The  Pbesident  :  I  should  like  to  endorse  every  word  that 
has  been  said  by  the  various  speakers  as  to  the  excellent  paper 
given  by  Mr.  Matthews  to-day.    Many  suggestions  have  been 
made,  by  means  of  which  Bridlington  may  be  further  improved. 
May  I  offer  one  more  suggestion  that  this  enterprising  town 
might  at  an  early  opportunity  take  in  hand,  as  a  matter  of 
hetJth ;  that  is,  the  provision  of  a  refuse  destructor,  a  mosc  i~ 
portant  item,  not  only  in  a  town  like  this,  but  in  all  our  tov 
throughout  the  country  ?    It  may  not  be  common  knowledge 
all  you  gentlemen  that  our  friend  Mr.  Matthews  is  a  great  i 
pert  on  sea  defence  work.    Ho  has  carefully  studied  the  defei 
of  the  coast  against  damage  by  the  sea,  and  this  coast  sufi 
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very  badly  indeed,  and  the  paper  vhicli  he  read  before  tbe  In- 
stitution of  Civil  Engineere  was  oae  of  considerable  importance 
and  meriL  I  quite  agree  with  him  in  bis  contention  in  that 
paper  that  it  is  quite  time  that  tbe  Government  of  this  country 
took  in  hand  some  portion  of  this  partioular  work.  It  seems  a 
hardship  to  towns  like  this  that  they  should  have  to  bear  tbe 
whole  expense  of  protectii^  their  coast.  I  think  we  ought  not 
to  forget,  when  we  speak  of  the  great  progress  which  has  taken 
place  in  Bridlington  and  other  towns  on  sanitary,  and  other 
grounds,  the  work  of  our  colleagues  iu  office,  the  medical  officers 
of  health  and  the  sanitary  officers.  They  are  a  great  assistance 
in  reducing  the  death  rate,  and  in  looking  after  sanitary  matters ; 
therefore,  we  ought  not  to  forget  that  they  assist  in  the  promo- 
tion of  the  health  of  a  town. 

Mr.  Smillik  i  Will  Mr.  Matthews  be  good  enough  to  tell  us 
what  the  street  lighting  department  pays  to  the  electricity  depart- 
ment for  the  current  for  street  lighting.  It  would  be  interesting 
to  know  whether  or  not,  the  street  lighting  department  subsidises 
the  electricity  department. 

Mr.  Matthews  :  I  am  delighted  there  has  been  such  a  gocxl 
discussion  on  the  papers.  Mr.  Massie  referred  to  the  small  number 
of  empty  houses  in  Bridlington.  I  should  like  to  say  that  about 
forty  houses  are  in  course  of  erection,  and  plans  were  passed  last 
month  for  twenty-two  further  houses.  With  regard  to  the  screen 
chambers,  there  is  one  on  the  north  side  and  two  on  the  south 
side  of  the  harbour.  In  each  of  these  screen  chambers  the  sew- 
age passes  through  two  screens  of  IJ-inch  and  f -inch  mesh  re- 
spectively, and  the  solids  fall  into  a  sump.  Nothing  passes  into 
the  sea  that  is  likely  to  be  a  nuisance.  During  the  summer 
months  the  sanitary  committee  are  alive  to  this  matter,  and  have 
a  man  going  from  one  screen  chamber  to  the  other,  seeing  that 
the  screens  are  working  properly.  The  sumps  are  emptied  every 
morning  at  five  o'clock,  and  fanners  in  tbe  district  are  only  too 
ready  to  take  the  sludge  for  manure.  With  r^ard  to  the  Town 
Hall,  and  the  accommodation  for  ofBcials,  we  are  hampered  very 
much  by  lack  of  accommodation.  I  have  no  doubt  when  you 
come  again  we  shall  be  able  to  show  you  our  new  municipal 
offices.  With  regard  to  the  sea  wall,  I  am  strongly  of  opinion 
that  the  best  type  is  the  stepped-face  type,  and  I  say  this  after 
seeing  most  of  the  sea  walls  in  this  country,  and  several  on  the 
continent,  at  Ostend  and  elsewhere.   With  r^ard  to  the  tarring 
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of  the  roads,  we  usually  apply  the  tar  cold ;  but,  as  the  borough 
engineer  of  Scarborough  tms  pointed  out,  the  chief  thing  is  to 
put  it  on  in  suitable  weather.  We  find  no  trouble  at  all,  and 
we  are  proud  of  our  roada.  As  to  the  loans  for  ferro-concrete,  I 
think  we  were  very  fortunate  in  getting  loans  for  twenty-seven 
and  thirty  years,  seeing  that  the  Local  Government  Board  have 
looked  with  disfavour  on  this  material.  I  do  not  know  why 
they  should  have  taken  up  an  attitude  of  that  kind,  seeing  that 
this  material  is  so  extensively  used  by  the  War  Office  and  the 
Admiralty.  It  seems,  however,  as  if  the  Local  Government 
Board  are  gradually  coming  to  their  senses,  as  these  are  the  first 
loans  for  reinforced  concrete  work  which  have  been  granted  for 
so  long  a  period ;  we  are  pleased  to  let  this  information  go  to 
other  boroughs.  We  have  not  yet  received  a  letter  from  the 
County  Council  in  reply  to  ours,  with  respect  to  the  application 
for  a  tar-spraying  machine.  We  have  several  miles  of  main  roads 
in  the  borough,  and  we  get  nothing  from  the  County  Council 
in  respect  of  these,  and  aa  we  want  a  tar-spraying  machine  we 
thought  it  a  good  opportunity  to  ask  them  to  supply  us  with 
it.  We  are  hoping  that  the  reply  will  be  favourabla  As  to  the 
cost  of  tar,  we  pay  98.  per  barrel  of  40  gallons.  Aa  to  the  hous- 
ing scheme,  the  cost  of  the  houses  which  we  propose  to  erect 
varies  iVom  178/.  to  207/.,  which  includes  the  cost  of  land,  drain- 
age, footpaths,  and  everything.  The  Council,  on  Wednesday 
last,  unanimously  approved  of  the  scheme.  Mr.  Silcock  referred 
to  the  favourable  condition  of  our  town  as  to  sewerage.  The 
whole  town  faUs  towards  the  sea.  The  highest  point  is  200  feet 
above  O.D.,  and  we  have  no  difficulty  at  all  with  regard  to 
sewerage  or  sewage  disposal.  With  regfud  to  the  groynes  on  the 
north  foreshore,  since  their  erection  some  few  years  ago  we  have 
between  two  and  three  million  tons  of  sand  more  than  we  had 
before  we  put  the  groynes  down.  .  We  are  proud  of  our  sands ; 
I  think  there  are  few  towns  that  can  show  a  beach  to  equal  ours 
at  Bridlington,  Mr.  Brodie  has  said  that  at  Blackpool  they  do 
not  like  groynes,  bat  trust  to  their  sea  wall  to  protect  them  from 
the  inroads  of  the  sea.  That  course  would  have  been  absolutely 
impossible  at  Bridlington.  The  sea  walls  were  being  undermined 
before  the  erection  of  the  groynes  by  me  twelve  years  ago.  It 
was  a  most  serious  matter,  and  we  found  it  was  necessary  to  go 
in  for  a  system  of  groyning  without  delay.  With  regard  to  Mr. 
Wakeford's  CLuestion  as  to  private  streets,  no  portion  of  thepoat 
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of  sewers  is  included  in  tbe  48.  6d.  This  rate  refers  to  a  36  feet 
street,  and  fire  per  cent,  was  added  for  superviaion  in  each  case. 
The  automatic  flushing  tanks  which  flush  the  sewers  have  worked 
satisfactorily;  there  are  fourteen  of  such  tanks  in  uae.  We 
seldom  put  lampholes  on  our  sewera.  I  do  not  like  them ;  I 
put  manholes  in  where  I  can.  I  much  prefer  artificial  to  natural 
flags,  because  they  do  not  deteriorate  with  age ;  th^  keep  in 
good  order,  and  look  much  hetter.  We  have  not  done  much  in 
the  way  of  concrete  in  situ  footpaths  in  Bridlington.  No  pitch 
is  added  to  the  tar  used  on  the  roads.  Where  the  roofs  of  oar 
lavatories,  etc.,  are  covered  with  ferro-concrete  and  Limmer  aa- 
phalte,  they  are  absolutely  watertight.  We  have  one  lavatory 
where  the  roof  was  constructed  with  steel  joists  and  concrete, 
and  it  leaks  like  a  sieve  during  heavy  rains.  A  refuse  destructor, 
town  hall,  and  municipal  common  lodging  house  we  hope  to 
show  you  when  you  come  E^io. 

CoDHciLLOB  CiiARLESwoHTH :  I  may  Say  it  is  the  intention 
to  reduce  the  charge  for  baths  and  w.-c.'s  very  materially.  It 
has  not  been  a  question  of  making  money  out  of  the  ratepayers 
by  these  additional  chaises,  but  a  necessity.  The  Water  Com- 
pany was  paying  fifteen  per  cent,  dividend  when  the  Corporation 
bought  the  undertaking,  but  they  were  riding  for  a  fall,  and  were 
taking  all  they  could  out  of  it.  They  knew  they  would  get  a 
good  price  for  the  works,  and  they  did.  With  regard  to  Dr. 
Calvert's  suggestion  as  to  a  softening  plant,  I  know  that  in  York 
they  strongly  object  to  having  their  water  doctored ;  they  do 
not  like  ohemicals  being  put  into  the  water.  That  is  one  reason 
why  we  liave  not  gone  in  for  softening.  With  a  very  soft  water 
there  is  action  on  the  pipes,  and  the  risk  of  lead  poisoning.  By 
hoiling  the  water  we  get  it  practically  soft  It  is  as  soft  as  Leeds 
water,  after  boiling.  Leeds  water  contains  two  per  cent,  of  hard- 
ness before  boiling,  and  Bridlington  two  per  cent,  after  boilu^. 
As  to  the  excessive  consumption,  I  have  been  a  strong  advocate 
for  reducing  the  consumption,  and  I  am  pleased  gentlemen  have 
spoken  out  as  they  have  done.  The  consumption  is  far  in  excess 
of  what  it  should  be.  Aa  to  corrosion,  we  can  show  Dr.  Calvert 
some  pipes  laid  down  forty  years  ago,  and  they  are  praotically 
in  as  good  condition  as  when  th^  were  put  in.  We  supply  the 
electricity  for  lighting  purposes  at  cost  price. 
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Mr.  Frank  Massie,  Chairman  of  the  Dittrict,  entcrtaiiied  lAe 
Members  to  luncheon  at  the  Britannia  Hotel. 

Ihiring  the  day  the  Members  made  visits  of  iTispection  to  the 
Eeyai  Princes  Parade,  Victoria  Sea  Defence  Works,  Beaconsfield 
Lavatories,  tlie  Marine  Drive  Lavatories  and  Shelter,  the  Pem- 
broke Gardens,  Fish  Stand,  Electricity  Works,  avd  Waterworks. 

The  Mayor  provided  Tea  for  the  Members  at  the  Waterworks. 


COMMUNICATED  DISCUSSION". 

Mr.  J.  S.  Brodie  :  I  notice  that  there  are  atill  some  20  per 
cent  of  your  houses  within  the  borough  which  have  no  water* 
closets.  I  hope  this  will  be  a  steadilj-diminishing  quantity, 
untO  the  whole  borough  is,  as  wo  are  here  at  Blackpool,  entirely 
a  water-closet  town.  It  would  have  been  of  interest  if  you  had 
supplied  UB  with  a  little  fuller  information  in  regard  to  your 
screening  anangements  for  the  sewage  before  it  is  disoharged 
into  the  sea.  This  is  a  subject  coming  now  very  much  to  the 
front,  and  any  information  which  we  sea-coast  town  engineers 
can  obtain  on  this  subject  is  very  welcome.  Also  in  regard  to 
your  waterworks,  it  would  be  interesting  to  be  told  how  you 
stand  in  regard  to  the  scale  of  hardness,  as  I  take  it  the  whole 
of  your  supply  is  from  deep  wells.  Tou  are  doing  obviously  first- 
rate  work  in  regard  to  your  streets  and  roads,  and  one  would  be 
grateful  to  have  a  few  particulars  with  regard  to  the  intensity 
of  tr&fGo  OB  your  2-inch  Scotch  granite  bituminous-bound  roads. 
I  observe  also  that  your  asphalted  footpaths  are  formed  with 
tarred  limestone,  and  I  have  no  doubt  that  you  find  these  more 
successful  than  the  use  of  the  primary  rocks  for  this  kind  of 
work.  Your  statistics  of  wages  are  certainly  very  interesting. 
Your  rates  of  wages  are  considerably  lower — at  least  to  the 
extent  of  from  10  to  15  per  cent. — than  what  we  pay  here,  none 
of  the  permanent  labourers  in  my  department  being  paid  below 
the  rate  of  Qd.  per  hour.  In  r^fard  to  the  cost  of  your  private 
street  weeks,  it  would  also  be  interesting  if  you  would  state  the 
cost  per  foot  frontage,  including  all  road-making  but  exclusive 
of  sewers,  as  the  price  given — 4s.  6d. — seems  incredibly  low. 
Your  remarks  in  regard  to  the  sea  defence  works  and  sea-firont 
improvement  works  are  really  very  interesting,  and  you  are  to 
be  congratulated  upon  the  great  success  which  you  have  achieved 
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at  Bridlington  in  regard  to  these  works.  I  note  your  remarks 
in  regard  to  the  new  sea  wall  You  will,  I  bope,  ezcnee  toe  if 
I  differ  with  you  in  regard  to  the  form  of  construction  in  the 
shape  of  steps  which  you  seem  to  prefer.  My  criticism  of  this, 
which  I  am  sure  you  will  take  in  good  part,  is  strengthened  by 
the  paragraph  in  your  paper  where  I  am  entirely  with  you, 
when  you  state,  "  undoubtedly  the  most  suitable  stone  to  face  a 
sea  wall  with  is  granite  or  basalt,  especially  where  the  foreshore 
is  chiefly  shingle,  and  H.W.O.S.T.  rises  several  feet  up  the 
wall."  Concrete  blocks  in  such  a  case  are  hopelessly  inefBcient, 
aud  I  very  much  fear  that  eveu  your  Bramley  Fall  rock  faced 
stone  may  give  trouble  in  the  future,  as  nothing  short  of  the 
hardest  possible  material  will  withstand  the  eroding  action  of 
the  sea  on  an  exposed  coaet.  It  appears  to  me  that  the  stepped 
face,  pace  the  forty  years*  experience  of  the  Prince's  Parade 
wall,  must  tend  to  wear  smooth  under  the  eroding  action  of  the 
sea,  whether  it  be  a  curved  face  or  a  straight  face,  and  therefore 
that  a  face  more  or  less  smooth  to  begin  with  is  really  the  best 
form  of  construction,  and  as  regards  the  scour  at  the  base  of  the 
wall,  this,  after  all,  is  entirely  a  matter  of  the  cross-section  of 
such  face,  and,  if  such  a  wall  is  properly  designed,  the  scour  at 
the  base  is  a  negligible  quantity.  My  considered  judgment 
in  regard  to  groynes  upon  a  foreshore  in  front  of  a  marine  water- 
ing place  is  that  at  best  they  are  a  necessary  nuisance.  They 
certainly  detract  very  much  from  the  appearance  and  use  by 
the  public  of  the  foreshore  of  a  popular  health  resort,  and  here 
at  Blackpool  I  have  made  up  my  mind  to  do  without  them 
altogether,  and  to  spend  my  money  on  the  sea  defence  works 
themselves,  instead  of  groynes  disfiguring  my  foreshore.  I 
think  this  is  a  conclusion  I  have  arrived  at  that  will  commend 
itself  to  engineers  responsible  for  the  amenities  of  their  fore- 
shore in  popular  marine  watering  places  in  the  future.  In 
regard  to  the  tree-planting  in  streets,  you  are  certainly  to  bo 
congratulated  upon  the  low  cost  you  can  plant  trees  for,  as  I 
cannot  do  anything  like  it.  One  would  also  like  to  hear  if  yon 
find  any  trouble  in  inducing  trees  to  take  root  and  grow  satis- 
factorily, as  here  at  Blackpool,  owing  to  the  exposed  nature  of 
the  place,  it  is  very  difHcnlt  to  get  trees  to  grow  at  all. 

Mb.  E.  E,  Matthews:  In  reply  to  the  points  raised  in  Mr. 
Brodie's  letter,  I  would  state  that  we  are  steadily  increasing  the 
percentage  of  water- closets  at  Bridlington.    Water-closets  have 


.y  Google 


COMMDKICATKD  DISCD8SI0N.  425 

to  be  put  into  all  new  houses,  and  we  hope  that  the  time  is 
not  far  distant  when  we  shall  be  able  to  s&y  that  we  have  do 
nanitary  conveniences  other  than  water-closets  in  the  town.  As 
to  the  screening  arrangements  for  the  sewage,  this  has  already 
been  dealt  with  in  the  reply  given  to  one  of  the  members  of  the 
Institution  who  raised  the  point  at  the  meeting.  The  hardness 
of  the  water  was  dealt  with  in  Mr.  Councillor  Charlesworth's 
reply.  As  to  the  intensity  of  traffic  oq  our  tar  macadam  roads, 
some  of  these  roads,  such  as  Cross  Street,  Bridge  Street,  and  the 
Promenade,  are  subject  to  a  great  deal  of  traffic,  but  none  of  it 
is  what  one  might  call  heavy  traffic,  as  would  be  found  in  an 
iDland  manufacturing  town,  for  example ;  probably  the  heaviest 
loads  that  would  pass  over  these  roads  would  be  loaded  furniture 
vans  and  station  trollies  heavily  loaded.  As  to  the  cost  of 
private  streets,  this  has  already  been  dealt  with  in  my  reply 
to  Mr.  Wakeford's  comments  on  the  paper.  As  to  the  durability 
of  Ttramley  Fall  rock-faced  stone,  while  granite  or  basalt,  as  I 
have  said  in  my  paper,  are  preferable  for  the  facing  of  a  sea- 
wall, they  are  both  considerably  more  expensive  than  Bramloy 
Fall  stone ;  the  old  Prince's  Parade  sea  wall  at  Bridlington, 
constructed  nearly  forty  years  ago,  has  needed  no  repairs,  and 
has  the  appearance  of  lasting  for  a  oentury.  I  still  adhere  to 
my  opinion  that  a  stepped-face  wall  is  the  beet  type  to  construct, 
for  the  reasouB  already  set  out  in  my  paper.  As  to  Mr.  Brodie's 
remarks  re  groynes,  I  scarcely  agree  with  him  that  these  upon 
ft  foreshore  are  a  nuisance,  the  seventeen  that  we  have  put  down 
upon  our  north  foreshore,  so  far  from  being  a  nuisance,  are  a 
gi-eat  convenience  to  the  visitors,  who  use  these  low  timber 
groynes  as  a  seat,  and  on  some  of  these  groynes  in  the  height 
of  the  season  it  is  difficult  to  find  a  vacant  seat,  the  photograph 
which  I  showed  to  the  members  in  tlie  Council  Chamber  well 
illustrated  this.  As  to  tree-planting  in  streets,  Mr.  Crofts,  our 
town's  gardener,  informs  me  that  he  does  find  difficulty,  especially 
on  the  sea-front,  in  inducing  the  trees  to  take  root.  I  thank 
Mr.  Brodie  for  his  useful  criticism  of  my  paper. 
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WEST    MIDLAND    DISTRICT    MEETING. 

July  6,  1912. 

Seld  in  tlu:  Council  CkaTt>3)er,  Town  Ball,  Stourbridge. 

A.  D.  Greatorkx,  M.Tnst.CK,  Peebideht,  in  the  Chair. 


The  Chairman  di  the  Urban  District  Council  offered  tbe 
Members  of  the  Institution  a  hearty  welcome  to  the  town  of 
Stourbridge. 

The  President  thanked  the  Chairman  of  the  Conncil  for  the 
kind  welcome  be  bad  offered  to  tbe  Members  of  the  Institution. 


SOME  MUNICIPAL  WORKS  AT  STOURBRIDGE. 

By  F.  WOODWAKD,  Member,  Sohveyoe  and  Architect 
TO  THE  Urban  District  Council. 

Oerwally. — 1.  Stourbridge  obviously  derives  its  present  naine 
from  the  bridge  over  the  river  Stour,  The  earliest  mention  of 
the  town  is  in  a  deed  of  1375,  where  it  is  described  as  "Stnrbrugg," 
Stourbridge  town  is  the  bead  of  a  Union,  a  Petty  Sessional 
division  and  County  Court  district,  in  the  ancient  parish  of  Old- 
swinford,  in  the  Mid  or  Droitwich  Division  of  Worcester.  It  is 
situated  on  the  green  borderland  of  tbe  Black  Country ;  on  the 
north  and  east  are  the  mining  and  manufacturing  industries  of 
South  Staffordshire  and  East  Worcestershire ;  on  the  south  and 
west,  attractive  residential  districts.  It  isseparated  from  Stafford- 
shire by  the  river  Stour,  which  forms  its  northern  boundary.  In 
1894  Wollaston  was  joined  to  Stourbridge,  and  the  following  year 
Upper  Swinford  also.    The  district  has  both  »  residential  and 
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industrial  character.  The  chief  manufactures  in  the  district 
are  (Messrs.  J.  Bradley  &  Co.)  branded  bar  iron,  where  the  first 
locomotive  used  in  America, "  the  Stourbridge  Lion,"  was  made, 
fire-clay  goods,  including  glazed  bricks  and  baths,  fiint  and  other 
glass,  leather  and  fellmongery  goods,  buckets  and  other  galva- 
nised sheet-iron  articles,  chains,  anvils,  vices,  etc. 

King  Edward  VI.  Grammar  School  in  the  town  was  founded 
by  Boyal  Charter  in  1552  at  the  request  of  the  inhabitants  of 
the  town  of  Stonrbridge.  SiDoe  that  date  it  has  been  entirely 
rebuilt.  Considerable  extensions  have  been  made  during  the 
last  few  years,  which  have  provided  accommodation  for  over  three 
hundred  boys.  It  is  richly  endowed,  and  one  of  the  first  in  the 
county.  The  town  and  residential  portion  is  on  the  New  Ked 
Sandstone  formation,  the  other  portion  having  s  brick-clay  surface 
overlying  the  cosi  and  fire-clay  measures. 

2.  Genial  Statitties. — The  estimated  population  of  the  urban 
district  is  17,341 ;  area,  1920  acres. 

PopalBtion  per  acre,  Stonrinidge         23-78 

„         „          „    Wolluton            6-05 

„        „         „    Upper  Swinford]  319 

Entire  dirtrict »W 

B«teBb1e  Tklne £67,017 

AppToximate  Dumber  at  boiuee           4S50 

Death  Bate,  1911           IS'OS 

Birth  Bato,  1911           2S-99 

Jiates. — District  rates,  Stourbridge,  Ss.  lOd. ;  Wollaaton  and 
Upper  Swinford,  3s.  6d,  Poor  rate  for  Stourbridge,  5s. ;  Wol- 
laston  and  Upper  Swinford,  4s.  Sd. ;  total,  Stourbridge,  8».  lOd. ; 
Wollaston  and  Upper  Swinford,  8s.   A  penny  rate  brings  in  230/. 

3.  Roads. — There  are  six  miles  of  main  roads  maintained  by 
the  Council.  The  total  annual  coet  is  about  1250/.  for  ordinary 
maintenance  and  scavenging.  The  County  Council  make  an 
annual  payment  towards  the  cost.  The  town  roads  are  sixteen 
miles  in  length  and  cost  about  1200/.  a  year  in  mainteoanca 
The  main  roads  are  repaired  chiefly  with  Bowley  and  Clee  Hill 
granite,  and  the  district  mainly  with  broken  slag. 

Consirvetion  <md  Tar  Spraying. — The  Council  have  experi- 
mented with  rocmac,  tarmac,  and  tar  grouting  with  success.  The 
Council  have  decided  to  extend  the  use  of  tarmac  in  future 
where  the  gradients  will  allow.  For  some  years  before  tar  paint- 
ing was  done  the  chief  main  roads  had  become  unbearable  owing 
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to  the  dust  noiaaoce,  liberal  street  watering  did  not  abate  the 
nuisanoe.  For  several  years  the  chief  roada  have  been  tar 
painted.  Last  year  45,000  yards  were  done  by  macbioe,  8100 
yards  with  bituminoue  oompound,  12,800  with  re6iied,  and  24,100 
■with  crude  tar.  The  cost  per  yard  was  : — bituminous,  2"037«i. ; 
refined,  0'872d. ;  crude,  0568^.  The  covering  capacity  was,  bitu- 
minous, 4|  yards  to  the  gallon ;  refined,  7  yards ;  and  crude, 
8  yards.  The  cost  of  labour  by  band  the  first  year  was  0'347(f. 
a  yard.  By  machine,  0*212(2.  The  painting  has  considerably 
increased  the  life  of  the  roads.  Fot  holes  have  dimintahed,  which 
were  caused  largely  by  the  constant  watering. 

4.  Street  Imprasements. — Stourbridge,  being  an  old  town,  has 
many  narrow  roads,  and  thousands  of  pounds  could  be  spent  in 
purchasing  properties  for  desirable  widenings;  but,  being  a  com- 
paratively small  one,  it  baa  to  move  slowly  in  this  direction. 
Notwithstanding,  the  Council  have  during  the  last  three  or  four 
years  borrowed  sums  amounting  to  5000/.  for  purchasing  pro- 
perties for  street  widenings,  the  chief  of  which  is  the  Market  Street 
improvement,  opposite  the  Town  Hall,  just  completed,  and  the 
Hemplands  and  Bound  Court  Improvement,  in  hand,  where 
twenty-six  slum  cottages  have  been  demolished  for  the  making 
of  a  new  street.  Every  opportunity  is  taken  to  widen  roads,  and 
3000/.  has  been  spent  on  this  work  in  various  parts  of  the  dis- 
trict out  of  revenue  during  the  last  ten  years,  and  carried  out 
by  direct  labour.  Nearly  all  the  land  was  given  upon  condition 
the  Council  made  the  road  and  refenced.  During  the  same  period 
a  sum  of  6000/.  has  been  borrowed  on  loan  for  paving  works. 

5.  Tramways. — In  1898  the  British  Electric  Traction  Com- 
pany obtained  orders  to  construct  tramways  in  the  urban  district 
under  the  Dudley  and  District  Light  Bailways  Order  and(ezten- 
sion)  Order,  and  the  Kiuver  Light  Sailwaya  Order. 

Many  clauses  were  obtained  for  necessary  street  widenings, 
which  were  paid  partly  by  the  company  and  partly  by  the  county 
and  arban  conncila.  The  work  of  widening  was  carried  out  by 
the  urban  council  and  recharged  to  the  parties  concerned. 

There  are  two  miles  of  double  track,  and  one  mile  of  single 
track  in  the  urban  district.  Eighty-seven  lb.  grooved  rails  were 
used,  laid  upon  a  bed  of  6-inch  cement  concrete.  Between  the 
rails,  and  for  1 8  inches  on  either  side,  it  is  paved  with  5-inoh 
by  3-inch  and  6-inoh  by  4-inch  granite  setts,  the  whole  being 
maintained  by  the  tram  company. 
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The  High  Street  portioD  iras  too  narrow  for  a  single  track 
np  the  centre,  and  a  double  line  was  laid  as  near  to  the  kerb  as 
possible.  It  is  laid  on  6-inch  cement  concrete,  and  paved  the 
full  width  of  carriageway  with  Jarrah  wood  blocks,  and  main- 
tained by  the  Council  and  recharged  to  the  company  under  an 
agreement.  It  is  now  only  used  for  running  the  care  through 
to  the  Lye.  At  first  the  company  started  running  through  from 
Dudley ;  but,  owing  to  obstructions  by  vehicles  unloading,  etc., 
and  only  one  tram-car  being  allowed  in  the  street  at  one  time, 
the  company  found  it  impossible  to  continue  the  service  owing 
to  delays,  and  the  termiuus  is  now  by  the  town  clock,  for  which 
the  High  Street  traders  are  very  grateful, 

Kinver  Light  Railway.—Th.iB  railway  is  about  four  and  a  half 
miles  in  length,  about  one  mile  being  laid  as  ordinary  tramway 
OD  the  main  rood  in  the  urban  district,  and  the  remainder  in  the 
Seisdon  rural  district,  Staffordshire,  being  laid  at  the  side  of  the 
main  road  and  on  a  private  right  of  way  through  the  fields. 
The  construction  of  the  latter  part  conaiBts  of  4J-ioch  girder 
rails  dogged  to  transverse  sleepers.  Power  ia  supplied  from  a 
generating  station  situated  at  Hart's  Hill,  about  three  and  a  half 
miles  from  Stourbridge.  This  station  is  equipped  with  three 
100  k.w.  d.c.  generating  sets  through  a  battery  sub-station  at 
Amblecote,  and  is  conducted  to  the  cars  by  means  of  the  usual 
overhead  trolley.  The  Ambleoote  battery  consists  of  256  Tudor 
cells,  and  is  for  the  purpose  of  keeping  a  steady  load  on  the  gene- 
rators at  Hart's  Hill,  and  also  to  improve  the  average  voltage 
OQ  the  trolley  wires,  that  is,  at  times  when  the  load  ia  heavy, 
the  battery  dischai^es  and  helps  the  generators ;  and  when  few 
cars  are  running  the  generators  then  charge  the  battery.  At 
times  of  heavy  traffic  a  Diesel  generating  set,  situated  on  the  Lye 
rente,  is  also  put  into  service.  This  set  is  of  100  k.w.  capacity, 
and  for  Bank  Holiday  loads  power  can  also  be  taken  from  the 
Midland  Electric  Corporation  power  station,  Ocker  Hill,  through 
a  150  k.w.  generator  situated  in  Amblecote  sub-station.  Sixteen 
thousand  people  have  been  carried  on  this  light  railway  on  a 
Bank  Holiday. 

6.  Ee/uae  Destructor. — The  destructor  plant  was  erected  in 
1904.  It  consists  of  three  furnaces,  each  with  30  feet  grate  area, 
capable  of  destroying  thirty  tons  in  twenty-four  hoora.  Theave- 
ri^e  daily  quantity  consomed  is  twenty-two  tons.  The  furnaces 
are  of  the  usual  Honfall  type,  erected  at  that  time  with  back 
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feed.  The  furnace  gases  pass  througli  a  Lancasfaiie  boiler  oa  their 
way  to  the  chimney  shaft,  and  also  through  a  Horsfall  centrifugal 
dost  catcher.  The  stack  is  120  feet  high,  and  the  whole  plant  is 
housed  in  substantial  brick  buildings.  The  site  is  three  acres  in 
extent,  and  is  used  for  depositing  the  clinker  and  ash.  The  total 
cost  was  5325/.,  including  ei^ioeer's  house;  but  of  this  sum  1000/. 
was  spent  for  electric  light  purposes. 

After  the  abandonment  of  the  electric  light  scheme  it  was 
decided  to  cany  a  steam  main  a  distance  of  120  yards,  for  sup 
plyii^  the  engines  at  the  sewage  pumping  station  with  the  sur- 
plus steam.  The  steam  generated  mainly  goes  to  supply  the 
steam  jets  forthe  forced  draught,  the  surplus  being  responsible 
for  pumping  one^Mrd  of  the  sewage.  This  quantity  does 
not  come  up  to  expectations  owing  to  the  supply  being  very 
intermittent  The  total  tonnage  destroyed  per  annum  is  5500. 
The  cost  last  year  per  ton  for  destroying,  IncludiDg  all  labour, 
upkeep,  and  rates  and  taxes,  was  18'940r/. 

7.  Public  Baths. — The  public  baths  were  erected  in  1901,  from 
the  Author's  designs,  at  a  total  cost  of  5133/.,  including  water 
supply  and  engineer's  house.  Twenty-seven  years'  sanction  was 
obtained  for  the  erection  and  five  years  for  the  water  supply. 
The  coat,  excluding  site  and  water  supply,  but  including  boilers 
and  heating  arrangement,  was  5^.  per  foot  cube.  The  boiler- 
house,  laundry,  pump-room,  and  stores  are  situated  in  the  base- 
ment. The  swimming  hall  is  93  feet  by.  46  feet,  and  the  pond 
75  feet  by  28  feet.  Di-essing  boxes  are  provided  on  two  sides, 
and  5-feet  gangways,  except  at  the  deep  end  of  bath,  which  is 
12  feet.  Galleries  are  provided  over  Uie  dressing  boxes,  and 
are  approached  by  two  staircases  eac^  side  of  main  entrance. 
In  connection  witii  the  swimming  bath  is  a  lavatory,  soap  bath, 
and  shower,  and  a  committee  room  leading  from  the  gallery. 
The  swimming-bath  walls  were  constructed  in  brickwork  in 
cement,  having  a  |-inch  rendering  of  cement  in  two  layers 
before  the  glazed  lining  was  put  in.  The  bottom  was  con- 
structed with  9-inch  cement  concrete  and  rendered  as  walls 
before  laying  glazed  brick  bottom.  The  pond  has  been  abso> 
lutely  watertight  from  the  first.  There  are  two  entrances  for 
men  and  women.  Between  each  corridor  entranoe  are  situated 
the  pay  office  and  waiting-room,  and  at  the  Bide  of  each  entrance 
are  six  slipper  baths  for  men  and  three  for  women.  The  interior 
walls  of  swimming  hall  and  slipper  baths  are  faced  with  Bnabcni 
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best  facing  bricks  relieved  with  baff  cornice.  The  roofs  ore 
matoh-boorded  and  top  lights  provided  with  caning  cosemente. 
The  front  elevation  is  faced  with  best  local  facings  and  relieved 
with  ba£f  terra  cotta  dressings.  The  heating  was  carried  out  by 
Messrs.  Jones  and  Attwood,  of  Stourbridge,  on  the  low-pressure 
hot-water  circulatiug  system.  The  cost  of  this  portion  of  the 
work  was  S501.,  which  included  connections  and  fittii^  to 
slipper  baths,  boilers,  and  drying  coils.  Tills  sum  is  included 
in  the  total  amount  given  above.  The  system  is  simple  and 
much  cheaper  than  steam  in  first  cost  and  maintenance.  In 
our  cose  the  superintendent  attends  to  the  whole  except  in  the 
swimming  season,  when  a  youth  is  ongaged.  The  Author  is 
of  opinion  that  for  small  baths  this  system  is  very  satisfactory 
and  much  more  economical  than  steam,  and  occupies  very  little 
space.  A  powerful  boiler  is  fixed  below  the  level  of  the  bath 
and  circulates  through  galvanised  pipes  fram  the  boiler  to  the 
bath.  The  How  pipes  are  connected  at  the  shallow  end  and 
near  the  bottom  of  the  bath,  returning  from  the  deep  end  and 
from  the  bottom  of  the  bath.  A  separate  boiler  is  provided  for 
the  slipper  baths  and  heating  pipes,  so  that  the  upkeep  is  very 
small  when  the  swimming  bath  is  closed.  The  anniuil  water 
consumption  is  approximately  3,500,000  gallons  for  the  whole 
of  the  establishment.  The  fuel  consumption  is  110  tons,  or 
about  31,818  gallons  of  water  per  ton  of  fuel  used.  The  re- 
quired temperature  of  70  degrees  is  easily  maintained.  The 
water  for  filling  the  pond  is  pumped  and  heated  through  the 
boiler,  and  no  complaints  are  received  owing  to  bad  circulation. 
The  borehole  is  10  inches  diameter  and  carried  through  the 
new  red  sandstone  to  a  depth  of  250  feet.  The  borehole  is 
lined  to  a  depth  of  60  feet.  The  pump  is  one  of  C.  Islers  and 
Go.  improved  deep-well  pumps,  capable  of  yielding  6500  gallons 
per  hour.  Ample  supply  has  always  been  obtained,  and  as  the 
five  years'  loan  charges  are  paid  off,  the  cost  of  water  is  now 
under  a  penny  per  thousand  gallons.  The  average  annual  up- 
keep of  the  baths  including  wages,  rates  and  taxes,  and  repairs, 
etc.,  during  the  last  seven  years  was  330/. ;  annual  charges  for 
repayment  of  loans,  260/. ;  average  receipts,  250/. ;  average  cost 
per  annum  to  the  ratepayers  equals  a  l^d.  rate. 
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Free  Library,  Technical  and  Girls'  Secondary  Scnooi£. 

8.  These  buildings  were  erected  in  1904  from  the  Author's 
designs,  and  extended  three  years  ago,  at  a  total  cost  of  14,000/. 
Mri  Cam^e  contributed  3700/.  towards  the  cost  of  the  free 
library  portion.  The  cubical  contents  are  465,628,  vhich  works 
out  at  G^d,  per  cube  foot. 

The  following  is  a  brief  description  of  the  building : — 

Basement. — Carpenter's  shop,  39  feet  by  22  feet ;  black- 
smith's shop,  40  feet  by  21  feet ;  recreation  room,  40  feet  by 
21  feet ;  and  dining-room  for  girls,  40  feet  by  38  feet,  with 
heating  apparatus  and  stores. 

Ground  Floor. — Free  library,  consisting  of  main  entrance 
and  corridor,  47  feet  by  8  feet;  news  room,  40  feet  by  38  feet; 
ladies'  room,  17  feet  by  18  feet;  magazine  room,  40  feet  by 
21  feet ;  lending  library,  41  feet  by  25  feet  (open  access  system), 
librarian's  room  and  stores.  Approached  from  a  separate 
entrance  are  two  caretakera'  rooms,  modelling  room,  26  feet  by 
21  feet ;  cast  room,  21  feet  by  12  feet ;  cookery  room,  26  feet 
by  21  feet,  and  store. 

First  J7o(W.— School  of  Art,  namely:  Elementary  room, 
43  feet  by  21  feet;  advanced  room,  44  feet  by  21  feet  (which 
can  be  converted  into  one  room,  87  feet  by  21  feet,  by  folding 
partition) ;  life  room,  23  feet  by  21  feet ;  painting  and  antique 
room,  26  feet  by  21  feet ;  mechanical  drawing  room,  38  feet  by 
21  feet ;  with  Secretary's  room,  lavatories,  and  cloak-rooms. 

Second  Floor. — Girls'  secondary  school,  namely :  Five  class- 
rooms, each  23  feet  by  21  feet;  chemistry  room,  26  feet  by 
26  feet,  with  balance  room ;  lecture  theatre,  38  feet  by  21  feet, 
with  lavatories,  cloak-rooms,  and  teachers'  rooms. 

Two  staircases  are  provided  at  each  end  of  the  building 
on  each  floor.  The  corridors  and  staircases  are  constructed  in 
concrete,  and  the  floors  of  all  rooms  are  made  sound-proof 
All  walls  are  plastered  throughout  except  in  the  basement. 
There  are  4G60  cubic  feet  of  terra  cotta  as  enriched  work  to 
the  elevations,  supplied  by  the  Ketley  Brick  Co.,  of  Brierley 
Hill. 

9.  Tar  Macadam  Plant. — A  plant  for  heatin<;  and  mixing  tar 
macadam  has  just  been  erected  at  the  Council's  depot  at  a  total 
cost  of  350/.  The  heating  arrangement  consists  <^  a  2-feet  re- 
volving cylinder  10  feet  long  inside  a  3-feet  steel  shell.    The 
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whole  is  built  up  on  brickwork  with  an  ordinary  furnace.  The 
heat  passes  round  the  cylinder  and  shell,  and  returns  through 
the  bottom  of  shell  and  round  to  chimney.  This  work,  together 
with  the  mixer  was  supplied  by  Messrs.  Thompson  and  South- 
wick  of  Tam worth.  The  power  is  obtained  from  a  SJ  B.H.P. 
gas  engine.  The  whole  is  covered  with  a  galvanised  iron  shed, 
51  feet  by  20  feet  It  ia  estimated  that  with  this  plant  40  to 
50  tons  a  day  can  be  heated  and  mixed  by  three  men. 

10.  PUasare  Gardens.  — In  1903  the  Council  purchased,  at  a 
cost  of  2000/-,  four  acres  of  land  out  of  gas  profits,  for  the  pur- 
pose of  cutting  a  new  street  and  providing  pleasure  gardens.  The 
Author  prepared  designs  for  the  laying  out  of  about  three  acres, 
which  was  done  by  contract  at  a  cost  of  about  800/,  provided  by 
public  subscriptions.  The  Council  have  now  under  considera- 
tion the  purchase  of  some  twenty  acres  of  laud  for  a  park,  as  the 
present  grounds  are  not  large  enough. 

11.  Public  Morttiary. — ^A  public  mortuary  was  erected  in 
1909  out  of  revenue  from  the  Author's  design,  on  laud  adjoining 
the  baths,  at  a  coat  of  225/.  It  consists  of  a  room  18  feet  by 
18  feet,  fitted  up  for  post-mortem,  and  open  entrance  hall  (where 
jury  can  view  the  body  instead  of  in  mortuary),  and  enclosed 
yard. 

12.  Sewage  Disposal  Works. — In  1891  a  meeting  of  the  As- 
sociation was  held  at  Stonrbridge,  when  Mr.  Fiddian  gave  a 
paper  on  the  sewage  disposal  works,  so  that  it  is  only  necessary 
to  give  a  brief  description.  The  disposal  of  the  sewage  is  dealt 
with  by  the  Stonrbridge  Main  Drainage  Board.  The  works  com- 
prise main  sewers  converging  at  a  pumping  station,  from  which 
the  sewage  is  conveyed  through  a  rising  main  to  a  farm  about 
two  miles  distant,  and  there  dealt  with  by  broad  irrigation.  The 
lift  is  abont  one  hundred  and  fifty  feet.  The  area  of  the  (arm  is 
296  acres,  of  which  275  acres  is  let  to  a  tenant  at  a  rental  of 
about  250/.  per  annum.  The  subaoiL  consists  of  &om  5  to  8  feet 
of  loam  sand  with  a  few  pebbles  overlaying  the  rock  of  the  New 
Bed  Sandstone  formation.  The  total  quantity  of  sewage  pumped 
last  year  was  344,000,000  gallons.  The  area  of  Board's  district 
is  2574  acres,  with  a  population  of  20,500,  Outside  population 
served,  6000,  in  addition.  The  quantity  of  fellmongers'  waste 
fluids  in  the  sewage  ia  estimated  at  J  of  total.  The  capital  out- 
lay was  37,000/.,  the  bulk  of  which  is  nearly  discharged.  The 
annual  expenditure  is  270Q/.  The  whole  of  the  system  was  carried 
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out  about  tweuty-seTBii  years  ^o,  on  report  of,  aud  to  plans  pie- 
pared  by  the  Author's  predecessor,  Mr.  William  Fiddian,  who 
Btill  holds  the  positioa  of  engineer  to  the  Board.  There  are  20 
miles  of  collecting  sewers  in  the  Urban  District,  which  are  flushed 
weekly  by  twenty-flve  automatic  flushing  chambers  and  by  catt 
They  were  laid  by  Mr.  Fiddian  in  1886,  at  a  cost  of  11,00W. 
These  loans,  together  with  the  Council's  portion  of  the  Dr&uu^ 
Board  loans,  will  be  paid  off  in  three  years,  equal  to  aboat  a  Id. 
rate.  The  surface  water  is  dealt  with  separately  as  far  as  possible, 
the  old  sewers  being  utilised  for  this  purpose.  The  eystem  of 
ventilation  is  by  snrface  grids,  but  these  have  been  replaced 
with  solid  ones  where  complaints  have  arisen  from  time  to  time, 
and  shafts  erected.  Three  Webb's  ventilating  lamps  have  been 
erected,  which  are  partly  lit  all  day,  for  which  an  additional  II. 
a  year  is  paid  for  each  lamp. 

13,  Privi/  Conversion. — During  the  last  few  years  about  eleven 
hundred  privies  have  been  converted  into  water-cloeete,  and  there 
are  now  not  more  than  half  a  dozen  pnvies  in  the  Urban  District. 
Credit  is  due  to  our  sanitary  inspector  for  obtaining  thi^  result. 
Under  section  39,  sub-section  4  of  the  Public  Health  Act  Amend' 
ment  Act,  1907,  local  authorities  have  to  contribute  one-half  the 
cost  for  these  conversions,  but  in  the  Author's  opinion  suflicieDt 
powers  exist  without  resorting  to  this  Aot,  and  he  cannot  think 
that  many  local  authorities  will  pat  into  force  this  section,  spend- 
ing ratepayers'  money  improving  private  property. 

14.  Cleanting  of  Ashpits,  etc. — Some  eighteen  months  ago  this 
workwas  transferred  from  the  sanitary  to  the  Author's  department 
for  economical  reasons.  A  considerable  saving  in  horse  hire  has 
been  made  on  the  two  departments  due  to  one  helping  the  other ; 
5360  loads  were  removed  in  1911,  at  a  cost  of  580/.,  including 
establishment  charges.  About  one-half  the  houses  are  provided 
with  ashbins,  which  are  emptied  weekly. 

15.  Underground  Convenience. — A  small  convenience  has  been 
erected  near  the  Free  Library,  at  a  cost  of  2501.  out  of  loan.  It 
consists  of  a  four-stall  urinal  and  three  penny-in-the-slct  waters 
closets.  Without  an  attendant  the  w,k:,  locks  get  abused,  and 
considerable  damage  is  done,  at  times. 

16,  Street  Lighting. — The  twenty-two  miles  of  roads  are  well 
lighted  with  545  lamps  at  a  cost  of  1500/,  a  year,  which  sum  in- 
cludes all  maintenance.  All  are  fitted  with  incandescent  burners 
and  lighted  all  the  year  round.    The  lamps  are  as  follows : — 
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475  oDe  light  100  a.p. 

1  fonr    „      400    „ 

2  three,,     900  „ 
Itbrae,,      SOO   „ 

66  two   „      200   „ 

The  gaa  works  (which  includes  lai^  urban  and  rural  areas 
oatside  the  Gouacil's  area)  belongs  to  Stourbridge  CounciL 
The  works  are  situated  oatside  the  urban  area  in  the  adjoining 
county  of  Stafford,  and  are  a  very  valuable  asset  to  the  town. 
Two-thirds  of  the  profits  are  devoted  to  the  relief  of  the  rates, 
equal  to  an  8d.  rate. 

17.  T&wn  Hall  Offices. — The  Town  Hall  was  erected  on  part 
of  the  Market  Hall  site  in  1887  at  a  coat  of  4000^..  by  public 
subsoription,  as  a  Jubilee  memorial  to  the  late  Queen.  It  will 
hold  about  one  thousand  two  hundred  persons.  The  architect 
was  Mr.  T.  Eobinson  of  Stourbridge.  The  Town  Commissioners 
erected  in  conjunction  with  the  hall,  public  offioes,  fire  station, 
and  council  chamber,  at  a  cost  of  2400^. 

18.  Markets, — History  states  that  the  original  Town  Hall  or 
Market  House  was  takeu  down  in  1773,  for  the  necessary  pur- 
pose of  wideniug  the  carriageway  in  the  centre  of  the  town.  A 
new  Market  Hall  was  erected  and  opened  in  1827,  at  a  cost  of 
20,000^.,  including  old  houses  and  the  building  of  two  shops.  Un- 
fortunately no  provision  appeared  to  have  been  made  in  the  Aot 
relating  to  the 

obtained  for  its 
an  Act  in  189] 
tirely  renovate 
vision. 

19.  Fire  B; 
Fire  Brigade  i 
voluntary  one, 
duty-man's  wai 
otherwise  the  I 

20.  Incorpo 
obtain  a  Ohartf 
of  the  adjacen 
strong  outside  i 
during  the  lost 
a  petition  haE 
petitioners  are 
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its  preeent  area  before  coDsidering  any  proposal  for  inclndbg 
some  of  the  adjacent  districts. 

21.  Iv/ectious  Diseases  Bospital. — Th«  Stourbridge  and 
Halesowen  Hospital  Committee  comprises  the  areas  of  Stom- 
bridge.  Lye,  and  Wollescote,  and  Halesowen,  with  a  popnlation 
of  about  fifty  thousand.  The  hospital  is  situated  abont  foor  milei 
from  Stourbridge.  It  was  built  in  1899,  at  a  cost  of  10,0001,, 
and  has  accommodation  for  forty-eight  beds.  The  architects  wEit 
Mr.  A.  T.  Butler  and  Mr.  H.  T.  Hare.  A  small-pox  hospital 
has  just  been  erected  near,  with  accommodation  for  eight  beds. 

22.  Cemetery. — About  eleven  acres  of  land  were  purchased 
in  1876  for  the  purpose  of  a  public  cemetery.  The  total  cost 
of  the  work  was  8500^. 

23.  Waterworks. — The  town  is  supplied  with  water  by  ti» 
Stourbridge  and  District  Water  B^-d.  The  works  hare 
during  the  last  three  years  been  puivhased  from  the  Company  b; 
four  local  authorities  within  ita  area.  They  are  explain^]  in 
Mr.  Fiddian's  paper,  the  consulting  engineer  to  the  Board.  The 
engineer  and  manager  to  the  Water  Board  is  Mr.  W.  B.  Cleverly. 

24.  Sousing  and  Town  Planning  Act,  1 909. — The  Conncil  haw 
adopted  this  Act,  and  the  Committee  have  the  matter  under 
consideration.  As  the  future  development  of  the  town  will  be 
on  the  residential  side,  the  Author  is  hoping  that  the  Coundl 
will  shortly  see  its  importance.  The  Author  has  already 
planned  out  certain  areas. 
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NOTES  ON  THE  STOURBRIDGE  AND  DISTRICT 
WATER  BOARD'S  UNDERTAKING  AND 
RECENT  BORING  OPERATIONS  AT  THE 
COALBOURNBROOK  STATION. 

By  WILLIAM  FIDDIAN  (Member),  Cohstjltikg 
Enoinber  to  the  Board. 

A  UTTLB  over  two  years  ago  the  Stottrbridge  and  District  Water 
Board  acquired  by  Parliamentary  authority  the  undertaking  of 
the  Stourbridge  Waterworks  Company.  The  population  served 
is  about  forty  thousand,  and  the  present  consumption  of  water 
about  one  and  one-third  million  gallons  per  day.  The  supply 
is  obtained  from  three  pum ping-stations,  known  as  Mill  Meadow, 
Coalboombrook,  and  The  Tack,  with  wells  and  boreholes  in  the 
Bunter  measures  of  the  New  Bed  Sandstone.  These  stations  are 
in  the  valley  of  the  rirer  Stour,  Mill  Meadow  being  about  three- 
quarters  of  a  mile  above  Coalboumbrook  and  The  Tack  a  similar 
distance  below.  The  waters  obtained  from  Mill  Meadow  and 
Coalboumbrook  have  each  25  degrees  of  hardness,  whilst  that  of 
The  Tack  has  only  12  degrees.  This  difTerence  appears  to  he 
due  to  the  Tack  borings  being  in  the  lower  sections  of  the  Bunter 
sandstone,  where  they  outcrop  at  the  lip  of  the  basin  in  which 
the  water  is  impounded.  Coalboumbrook  pumping-station  is 
situated  on  the  deepest  portion  of  this  basin. 

In  a  recent  report  presented  to  the  Board  by  the  Author  it 
was  recommended  that,  for  purposes  of  economy  in  pumping 
and  the  securing  of  an  improved  supply,  both  as  to  quantity  and 
softness,  Coalboumbrook  station  should  be  adopted  as  the  main 
source  of  future  supply,  that  the  existing  20-inch  borehole 
should  be  deepened  from  200  feet  as  then,  to  400  feet  or 
more,  and  a  new  engine-house  with  high-duty  pumping  plant 
erected,  also  an  additional  reservoir  for  the  low-level  service  (in 
more  suitable  position  and  at  40  feet  higher  level  than  the  pre- 
sent one)  should  be  provided  with  the  requisite  pumping  and 
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distributing  mains  for  the  rearrangement  of  the  high-  and  lov- 
level  areas.  Great  ecoDomieB  are  expected  from  (a)  The  con- 
centiution  of  the  pumping  at  one  station ;  (b)  The  use  of  high- 
duty  pumping  plant  on  all  but  extraordinary  occasions,  and  (c) 
A  better  divisioa  of  the  two  areas,  which  will  reduce  the  supply 
required  by  the  high  level  to  about  one-half  of  that  at  present. 

The  works  are  now  in  progress. 

The  main  purpose  of  this  paper  is  to  describe  the  work  done 
in  deepening  the  20-iDGh  boring  at  Coalboumbrook,  and  par- 
ticularly the  separation  of  the  upper  and  harder  water  of  this 
borehole  from  the  softer  water  met  with  in  its  deepened  portion. 

It  should  be  explained  that  the  original  supply  was  taken 
from  a  well  about  fifty  feet  deep  with  a  7-incli  borehole  to  a 
depth  of  140  feet  from  the  sur&ce.  At  this  depth  a  large  quan- 
tity of  water  was  met  with,  and  further  boring  was  considered 
unnecessary.  In  later  years  after  the  erection  of  additional 
pumping  plant  the  late  Waterworks  Company  desired  to  increase 
the  supply  from  this  station,  and  it  was  then  that  the  20-inch 
borehole  was  put  down  at  a  point  some  sixty  feet  distant  from 
the  well.  At  138  feet  from  the  surface  the  boring  operations 
caused  a  marked  discoloration  of  the  water  in  the  well,  and,  as 
a  supply  from  this  source  had  to  be  kept  up,  could  only  be 
carried  on  intermittently ;  so  that,  presumably  on  this  account 
and  because  of  the  increase  of  water  already  obtained,  operations 
were  stopped  when  a  depth  of  200  feet  was  reached.  From  a 
knowledge  of  these  and  other  facts,  it  became  evident  that  a 
horizontal  parting  in  the  sandstone  of  considerable  water- 
carrying  capacity  existed  between  the  20-inch  borehole  and  the 
bottom  of  the  7-inch  bore  from  the  well,  and  that  the  bulk  of 
the  water  supply  was  obtained  from  this  parting. 

When  considering  the  problem  of  obtaining  increased  and 
improved  supply  of  water  for  the  undertaking  on  its  acquirement 
by  the  Board,  the  Author  found  it  practicable  to  make  altera- 
tions at  The  Tack  pumping  station,  by  which  Coalboumbrook 
station  could  be  shut  down  during  periods  of  ordinary  consump- 
tiou  of  water  so  as  to  allow  of  the  20-inch  boring  being  con- 
tinued without  discoloration  of  the  water  supply. 

Starting  from  the  existing  depth  of  200  feet,  the  New  England 
Boring  Company,  the  contractors  for  the  work,  carried  the  20- 
inch  bore  at  its  full  diameter  through  the  pebble  beds  and  about 
eighty-five  feet  into  the  lowi^r  bed  of  the  Bunter  sandstODe, 


■■iGoot^lc 


DI8TBIGT  WATEB  BOABD'B  UHDBBTAKINO.  439 

making  the  total  depth  500  feet.  Thia  work  waa  done  by  the 
method  described  iD  a  paper  read  at  the  Guildford  meeting 
("  Proceedinga,"  1910-11,  pp.  258,  259),  and  with  considerable 
rapidity  except  when  paaaing  through  layers  of  marl  and  loose 
pebbles,  some  ten  feet  of  which  were  encountered  ab  the  base  of 
the  pebble  beds.  For  marl  or  such-like  strata  the  older  percus- 
sion method  of  boring  is  undoubtedly  the  better,  but  in  this 
instance  the  layers  were  thin  and  did  not  warrant  a  change  of 
method.  The  loose  pebbles  gave  considerable  trouble,  and  had 
to  be  ground  away  by  the  rovolvii^  tool.  A  few  pebbles  came 
to  the  surface  uninjured  by  the  tool,  but  they  must  have  fallen 
&om  the  side  of  the  borehole  into  the  receptacle  for  debris  on 
the  top  of  the  tool  after  it  had  passed  below  the  bed  of  pebbles. 
It  is  very  probable  that  a  change  to  percussion  methods  would 
not  have  improved  matters,  as  there  would  be  a  liability  of 
disturbing  and  having  to  deal  with  a  larger  quantity  of  pebbles. 

Teats  were  made  at  iotervals  during  the  boring  operations 
(by  means  of  the  existing  permanent  pumping  plant)  to  find,  as 
far  as  possible,  the  extent  to  which  the  supply  of  water  had 
been  increased,  and  samples  were  taken  of  the  water  obtained 
below  200  feet  from  the  surface  during  pumping,  to  ascertain 
the  character  of  the  new  water.  By  means  of  a  comparison  of 
tberecordsof  the  levels  ofwater  in  the  well  and  the  20-inch  bore- 
hole respectively  before  the  boring  commenced  with  those  taken 
at  the  several  stages  of  its  progress,  the  conclusion  was  arrived 
at  that  a  total  quantity  of  above  two  and  a  half  million  gallons 
of  water  per  day  would  be  obtainable  at  thia  station. 

The  quantity  of  water  coming  from  the  lower  portion  only 
of  the  20-inch  borehole  having  been  estimated  to  be  more  than 
the  Board's  present  requirements,  and  its  bardoeas  found  to  be 
12°  or  about  one-half  that  of  the  upper  water,  and  its  quality 
excellent,  it  was  decided  to  attempt  to  make  a  controllable 
separation  of  the  two  waters.  This  was  most  successfully 
effected  in  the  manner  now  to  be  described. 

The  20-inch  borehole  as  originally  put  down  was  lined  with 
20-inch  steel  tubes  to  a  depth  of  110  feet.  This  lining  has  now 
been  extended  some  45  feet  with  16-inch  tubes.  It  was  sealed 
at  the  bottom  to  the  side  of  the  borehole  by  being  lowered  into 
6  feet  of  liquid  cement  held  up  by  a  plug  temporarily  formed  in 
the  borehole.  When  the  cement  had  set  the  portion  projected 
inside  the  tube  and  a  similar  portion  of  t^e  plug  below  were  out 
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away.  The  joiot  at  the  connection  of  the  20-mcb  and  16-inch 
tubes  was  also  made  with  liqtud  cement,  a  packing  ring  between 
the  two  tubes  abont  six  feet  from  the  top  of  the  Bmaller  tube 
preventing  the  cement  grout  passing  down  below  it.  By  this 
means  an  annular  space  was  left  between  the  16-inch  tube  and 
the  rock  side  of  the  borehole  from  HO  feet  to  155  feet  from  the 
surface,  between  wMch  points  (at  138  feet)  the  before-mentioned 
parting  gives  communication  with  the  well  borehole.  When  this 
work  was  complete  it  was  found  that  the  object  aimed  at  had 
been  realised,  as  the  lowering  of  the  water-level  in  the  well  40  feet 
only  slightly  aflected  the  level  of  that  in  the  20'inoh  borehole. 

The  20-iiioh  borehole  has  been  connected  to  the  well  by  a 
15-inch  cast-iron  pipe  controlled  by  two  sluices.  The  level  of 
this  connection  is  35  feet  below  the  top  of  the  borehole,  and  the 
standing  water-level  is  2  feet  below  the  top.  To  make  the  con- 
nection, a  shaft  was  sunk  between  the  borehole  and  the  well 
(some  10  feet  from  the  former),  and  a  heading  driven  in  the 
sandstone  rock  in  both  directions.  The  method  of  attaching  the 
15-inob  branch  to  the  20-inch  bore  tube  whilst  under  a  head  of 
33  feet  of  water  was  that  used  for  water  mains  by  Messrs.  J. 
Suscoe  and  Co.,  of  Manchester,  from  whom  the  necessary  cutting 
tool  was  hired.  The  suction  pipes  of  the  pumping  plant  to  be 
erected  will  be  taken  down  this  shaft  and  connected  to  the  15-inch 
horizontal  pipe  between  the  two  sluices  before  mentioned.  By 
this  arrangement  water  can  be  obtained  from  the  20-inch  bore- 
bole  only,  from  the  well  only,  or  from  a  combination  of  both 
sources  of  supply  in  such  proportions  as  may  be  desired. 

Upon  the  connection  of  the  20-inch  borehole  to  the  well  by 
a  pipe  it  became  possible  to  make  a  direct  pumping  teat  of  the 
yield  of  the  former.  This  proved  to  be  practic^ly  what  it  was 
estimated  at  before  the  upper  and  lower  waters  were  separated, 
namely,  over  one  and  a  h^f  million  gallons  per  day. 

The  new  plant  will  consist  of  a  triple  expansion  rotative 
steam  engine  with  vertical  and  inverted  cylinders  and  direct 
single-acting  ram  pumps,  capable  of  pumping  one  and  a  half 
million  gallons  per  day  with  a  lift  of  about  three  hundred  feet. 
This  will  be  used  for  low-level  requirements.  For  high-level 
service  it  is  intended  later  on  to  remove  and  instal  here  the  high 
duty  Worthington  engine  at  present  at  Mill  Meadow  Station, 
the  capacity  of  which  is  half  a  million  gallons  per  day  against  a 
head  of  about  four  hundred  and  fifty  feet. 
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When  the  whole  of  the  new  works  are  complete,  the  detDand 
for  the  low-level  area  ia  expected  to  be  abont  one  million  gallons 
per  day,  and  for  the  high-level  area  about  three  hnndred  thousand 
gallons  per  day. 

The  advantage  of  having  all  the  pumping  at  Coalbonmbrook 
instead  of  being  spread  over  three  stations  is  nnquestion&ble. 
The  plants  at  Mill  Meadow  and  The  Tack  and  the  existing 
pumping  engines  at  Goalboumbrook  will  in  future  be  maintained 
for  ordinary  stand-by  purposes,  and  for  nse  in  case  of  exceptional 
demand  for  water. 
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Br  C.  H.  WEBB,  M.Sc,  A8S0C.M.lNaT.C.E., 
Gas  Engihebr. 

The  vorks  were  established  in  1835  by  &  company  of  bIx  share- 
liolders,  but  it  was  not  until  twenty  years  later  that  they  were 
incorporated  by  the  Stourbridge  Gaa  Act  of  1855,  The  maximum 
price  of  gas  mentioned  in  the  Act  is  6s.  per  thousand  cubic  feet, 
and  there  is  included  a  Purchase  Clause  in  favour  of  the  local 
authority.  In  all  other  respects  the  Act  is  in  the  usual  form. 
The  undertaking  was  purchased  by  the  Urban  Diatriot  Council 
of  Stourbridge  as  and  from  December  31,  1892,  at  a  price  of 
about  100,000/.  The  works  are  not  situated  in  the  area  of  the 
Stourbridge  U.D.C,  but  immediately  over  the  boundary,  in 
Amblecote  Parish,  Stafibrdshire.  The  present  district  supplied 
comprises  Stourbridge,  Amblecote,  Lye,  WoUesoote,  Pedmore, 
Hagley,  Clent,  Belbroughton,  and  part  ofWordsley,  with  an  area 
of  15,308  acres  and  a  population  of  39,915.  The  output  of  gas 
is  high  in  proportion  to  the  population,  the  area  having,  in 
addition  to  residential  parts,  large  manufacturing  districts  with 
a  working-class  population.  A  large  percentage  of  the  gas  is 
supplied  for  power  and  other  trade  uses,  and  there  is  also  a  heavy 
consumption  by  prepayment  meters,  gas  fires,  and  cookers.  The 
following  comparison  will  show  the  progress  made  in  the  period 
that  the  worl^  have  been  the  property  of  the  Urban  District 
Council : — 

1B92.  1911-12. 

AnDiwl  make  of  gu..  98,000,000  eft      281,181,000  o.  ft. 

HalnmilMge     ..  37  CO 

fordinary       .,        ..  22*S 

No.  of  «,n.umer,  ..       13«  {p^p^j^^Bt  ..        ..         536S 

FnbUolampi      ..        ..         076  825' 

Tona  ofooal  carbonited..        8197  31,136 
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IS92. 

1911-12 

£ 

Ckpital     .. 

..     t7,5l» 

(baliMoeofloAD)       ..       9S,1T2 

OroM  proflt 

..       1,787 

I1,B66 

/   •    Ve.2/6.8/-.lAM'dl/« 

Prioe  of  gM 

2/8 

Kocoording  to  qnantitr  and  aae) 

Om  oooken  ia  me 

..       .  nil 

26S4 

Slotmutera 

nil 
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The  plant  comprises:  Betort  house,  containing  eight  beds 
of  eight  retorts  (21  feet  by  22  inches  by  16  inches)  with  Klonne  re- 
generative furnaces  and  worked  with  West's  manual  machinery ; 
vertical  water-cooled  tubular  condenser ;  two  steam-driven  ex- 
hausters ;  Liveaey  washer ;  rotary  washer ;  five  pnrifiers  (30 
feet  by  20  feet);  station  meter;  three  gasholders,  combined 
capacity  1,100,000  cubic  feet:  pressure  raising  or  boosting  plant 
and  station  governors  (20  inches,  16  inches,  12  inches,  and  12 
inches  safety  governor).  Humphreys  and  Glasgow  Carburetted 
Water  Gas  Plant,  of  half  a  niillion  cubic  feet,  is  now  being 
erected,  and  two  Lancashire  boilers  (24  feet  by  8  feet  diameter), 
to  replace  old  egg-ended  ones  now  in  use,  are  being  installed. 

The  works  are  served  by  ahigh-level  railway  siding  connected 
with  the  G.W.R.  for  delivery  of  coal,  sulphuric  acid  for  the 
manufacture  of  sulphate  of  ammonia,  for  stores  to  cooker  repair- 
ing and  fitting  shops,  and  the  removal  of  sulphate  of  ammonia, 
oxide  of  iron,  etc.  There  is  also  a  low-level  railway  siding  for 
loading  coke,  and  the  tar  produced  can  be  loaded  into  boats  on 
the  canal  adjoining  the  works  by  gravity  from  the  sales  tank. 
In  view  of  the  demand  for  tar  for  road  purposes,  Wilton's  Tar 
Dehydrating  Plant  has  recently  been  installed,  and  a  description 
of  this  will  perhaps  be  of  interest.  The  special  feature  of  this 
particular  plant  is  that  it  is  on  the  enclosed  system,  the  tar  being 
dealt  with  in  a  slow  continuous  stream  instead  of  in  bulk. 

By  this  means  the  constancy  of  the  finished  product  is  more 
readily  assured,  and  this  is  an  important  point  when  working  to 
the  Boad  Board's  specification,  which  can  be  done  with  this  plant. 
The  principle  of  the  process  is  that  the  tar  is  heated  (to  about 
160°  C.)  when  under  pressure  (about  thirty  lbs.  per  square  inch), 
and  then  released,  when  the  water  and  light  oils,  being  at  a  tem- 
perature higher  than  their  respective  boiling  points,  are  evapo- 
rated, and  leave  the  dehydrated  and  acid-free  tar  behind.  The 
plant  at  Stourbridge  is  capable  of  dealing  with  one  hundred 
gallons  of  crude  tar  per  hour.    The  tar  is  supplied  from  Ote 
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land  sale  tank  by  gravity  into  a  Buctioii  or  feed  tank,  fiom 
which  it  is  continuously  pumped  through  a  preheater  or  econo- 
miser,  the  coils  of  which  are  surrounded  by  hot  dehydrated  tar. 
After  absorbing  some  of  the  heat  in  this,  the  crude  tar  then 
passes  to  the  still,  which  is  a  brick  structure  containing  about 
twelve  laps  of  coiled  piping,  heated  by  a  small  breeze  furnace 
with  forced  draught.  The  crude  tar  when  passing  throt^h  the 
coil  is  still  further  heated,  aud  on  leaving  the  still  the  pres- 
sure is  suddenly  reduced  in  the  vapour  box,  where  there  is  a 
free  space  provided.  The  water  and  light  oils  being  at  a  high 
temperature  are  vaporised,  and  leave  the  tar,  which  latter 
flows  away  through  the  preheater,  where  it  parts  with  some  of 
its  heat,  on  to  the  atoie  tank  for  sola  From  the  top  of  the 
vapour  box  the  vapours  pass  through  a  coiled  condenser  sur- 
rounded by  cold  water,  and  thence  to  the  receiver,  where  the 
ammoniacal  liquor  and  light  oils  separate  by  gravity.  The  liquor 
is  run  back  to  the  works  well,  while  the  light  oils  are  barrelled 
and  sold.  The  plant  is  simple,  easily  worked,  and,  from  the 
reports  received  &om  other  works  where  the  process  has  been 
carried  on  for  extended  periods,  gives  very  little  trouble.  It  is 
necessary  to  obtain  a  certi6cate  of  registration  under  the  Alkali, 
etc..  Works  Begulation  Act,  1906,  aud  the  plant  is  regularly 
examined  by  the  Government  Inspector. 

As  the  greater  proportion  of  the  dehydrated  tar  will  probably 
be  required  in  the  summer  mouths,  when  the  gas  works  output 
ia  at  a  minimum,  it  is  essential  that  there  should  be  ample 
storage  for  crude  tar,  and  also  to  allow  for  rushes  of  work  on 
the  roads  when  the  weather  is  fine,  there  should  be  good  storage 
for  the  finished  product.  As  road  engineers  you  are  doubtless 
most  keenly  interested  in  keeping  the  cost  of  the  dehydrated  tar 
as  low  as  possible,  and,  consequently,  your  attention  should  be 
directed  towards  ensuring  that  the  barrels  used  for  packing  should 
be  treated  by  your  men  with  the  greatest  care,  and  returned 
promptly.  To  pack  a  ton  of  dehydrated  tar  five  barrels  are  re- 
quired ;  cost  at  present  prices  5s.  each.  As  the  cost  of  these 
barrels  has  to  be  charged  in  the  price  of  the  tar  it  will  be  seen 
that  if  the  barrels  can  be  made  to  last  an  increased  number  of 
journeys,  say  eight  instead  of  six,  before  being  scrapped,  the 
oost  of  packing  per  ton  is  reduced  from  is.  2d.  to  3s.  1^.,  or 
over  Is.  per  ton. 
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Mb.  J.  S.  Pickering  :  1  propose  that  a  very  cordial  vote  of 
thanks  be  given  to  the  Authors  of  the  papers.  I  think  Mr. 
Woodward  is  to  be  congrattilated  upon  carrying  the  work  out 
at  such  a  small  cost.  The  main  roads  only  cost  200/.  a  mile, 
and  the  district  roads  75^.  That  seems  a  very  low  cost  of 
maintenance.  It  is  due  probably  to  the  narrowness  of  the  roads 
and  the  low  price  at  which  the  material  is  obtained.  I  should 
like  to  ask  Mr.  Woodward  whether  the  cost  given  includes  the 
tar-painting,  which  must  be  from  30/.  to  40/.  per  mile.  If  that 
is  so,  the  upkeep  of  the  roads  is  exceedingly  small.  I  notice  on 
the  main  roads  two  descriptions  of  stone  are  used — Eowley  and 
Glee  Hill.  I  would  like  to  ask  whether  one  is  better  than  the 
other,  and  if  so,  in  what  respects.  Xbe  Council  are  fortunate  in 
being  able  to  obtain  broken  slag  for  their  district  roads ;  certainly 
it  makes  a  cheap  road;  whether  it  is  sufficiently  substantial 
with  the  present  trafhc  I  am  uot  able  to  say.  Perhaps  Mr. 
Woodward  will  be  able  to  say  whether  it  is  economical.  I 
notice  three  kinds  of  tar  are  being  used — bituminous,  refined, 
and  crude.  Will  Mr.  Woodward  tell  us  what  he  finds  to  be 
the  advantages  of  these  different  kinds ;  and  whether  the  coat 
of  the  bituminous  tar  makes  it  desirable  to  use  it  in  preference 
to  the  cheaper  kind.  Then  I  notice  the  Corporation  possess  a 
modem  destructor;  but  there  seems  to  be  some  disappointment 
as  to  the  quantity  of  steam  produced,  and  I  am  rather  surprised  to 
find,  in  reading  the  paper,  that  the  steam  mainly  goes  to  supply 
the  steam  jets.  I  cannot  understand  it  at  all,  because  the 
makers  say  that  the  steam  required  for  forced  draught  is  only 
from  5  to  10  per  cent.  I  do  not  know  whether  Mr,  Woodward 
baa  thought  of  using  a  fan  instead  of  the  steam  jets,  aa  it  seems 
the  most  economical  form  of  obtaining  a  forced  draught.  I 
notice  also  that  the  steam  is  carried  a  distance  of  126  yards.  May 
I  ask  whether  it  is  superheated,  and  if  not,  is  there  not  a  great 
loss  from  condensation.  The  water  in  the  swimming  bath,  I 
understand,  is  warmed  by  the  circulating  system.  Mr.  Wood- 
ward does  not  give  us  the  size  or  description  of  the  boiler ;  he 
simply  calls  it  a  powerful  boiler.  Perhaps  he  would  not  mind 
telling  as  what  kind  of  boiler  it  is,  and  why  galvanised  iron 
pipes  are  used  for  circulation.    Also  whether  there  is  a  pump 
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ased  in  connection  with  the  circulation  of  the  water.  Tbe 
Council  are  to  be  congratulated  upon  being  able  to  let  their 
sewage  farm  foi  a  rent  of  250^,  per  annum.  Although  loss  than 
11.  per  acre  seems  low  compared  with  other  farms,  it  is  a  fair 
figure,  as  many  authorities  show  a  considerable  loss  on  sewage 
farms.  Then  I  would  like  to  ask  whether  the  Webb  lamps 
which  are  00I7  partly  l^hted  each  daj  are  satisfactory;  also 
whether  tbe  automatic  flushing  tanks  used  on  the  sewers  are 
Batisfactorj.  Mr.  Woodward  refers  in  the  latter  part  of  his 
paper  to  the  Housing  aud  Town  Planning  Act,  and  states  that 
that  Act  baa  been  adopted  by  the  Council.  I  would  remind 
Mr.  Woodward  that  the  Act  is  not  an  adoptive  one ;  it  is  ap- 
plicable without  being  specially  adopted.  Beferriug  to  Mr. 
Fiddian's  paper,  bis  description  of  the  method  of  separating  the 
upper  from  the  lower  water  is  exceedingly  interestii^;.  Keading 
tbe  paper  alone  it  is  rather  difficult  to  follow  the  method  adopted; 
but  since  coming  into  the  room  I  have  had  tbe  advanti^  of 
seeing  the  diagram  on  the  wall,  and  the  matter  is  now  made 
perfectly  clear.  It  is  an  unusual  practice  -  which  has  been 
resorted  to ;  it  has  been  a  great  success,  and  Mr.  Fiddian  is  to 
be  coi^atulated  upon  the  work. 

Mr.  Sholto  Douglas:  I  have  great  pleasure  in  seconding 
the  vote  of  thanks  which  has  been  proposed  to  the  Authors  of 
these  very  interesting  papers.  I  should  be  glad  to  know  how 
much  the  County  CouucU  pay  towards  the  maintenance  of  the 
main  roads,  aud  whether  what  they  pay  is  by  way  of  an  annual 
grant  on  a  contract  extending  over  three  or  five  years,  or  wfaetbw 
it  is  an  annual  adjustment  based  on  the  amount  actually  eix- 
pended.  Then  I  wish  to  know  on  how  many  of  the  six  miles  of 
main  roads  there  is  a  tramway  track,  because  that  baa  a  con- 
siderable bearing  on  the  cost  of  maintenance.  As  to  tai^spray- 
ing,  Mr.  Woodward  is  to  be  cougratolated  on  the  very  low 
cost  at  which  he  is  able  to  do  his  crude  tar-painting.  I  cannot 
do  it  under  a  penny  per  square  yard,  because  I  pay  heavily  for 
my  sl^  dressing.  Does  this  figure  of  0*568  of  a  penny  include 
dressing  ?  if  so,  what  dressing  is  used  and  what  is  the  cost  per 
ton  ?  I  am  interested  in  fellmongers'  waste,  and  I  should  like 
to  know  the  results  of  an  analysis  of  tbe  waste  as  dischai^ed 
into  the  sewers,  and  also  of  an  analysis  of  the  crude  sewage 
containing  that  waste.  With  respect  to  street  lighting,  the 
cost  per  lamp  works  out  at  a  little  less  than  21.  9a.  per  annnin. 
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That  ia  an  exoeedmgly  low  price,  espeoially  if  the  lamps  are 
bamiQg  all  night.  I  should  be  glad  to  know  how  much  jovi 
pay  the  gas  committee  for  public  lighting  pnrposea.  With 
respeot  to  the  cemetety,  the  cost  seems  somewhat  high,  there- 
fore it  would  be  interesting  to  know  if  it  was  aecesaary  to  sub- 
soil drain  the  site.  If  so,  I  should  like  to  know  if  any  trouble 
has  been  experienced  with  the  drainage  from  the  cemetery ; 
whether  it  is  treated  in  any  way  or  discharged  straight  into  the 
watercoursoa.  With  reference  to  Mr.  Webb's  paper  as  to  the 
treatment  of  tar,  I  should  like  to  know  the  cost  of  the  plant 
which  has  been  installed  for  dehydrating  the  tar,  and  the  cost  of 
the  treated  tar  as  compared  with  crude  tar.  That  is,  the  cost 
in  bulk. 

Mb.  a.  J.  DlCKmSOH:  With  regard  to  the  destructor,  I 
should  like  to  ask  the  number  of  stokers  employed,  the  wages 
paid,  and  the  hours  worked  as  r^rds  shifts.  With  regard  to 
the  swimming  bath,  there  is  the  inevitable  loss,  but  I  do  not 
think  the  ratepayers  of  Stourbridge  should  feel  altogether  sony 
about  that,  because  I  think  a  swimming  bath  and  slipper  baths 
are  a  boon  to  the  community,  even  if  they  are  a  burden  on  the 
rates.  My  experience  is  that  it  ia  not  profitable  to  keep  baths 
open  in  the  winter.  My  Council  has  bought  land  at  from  50/. 
to  82/.  per  acre.  We,  too,  have  an  underground  convenience, 
and  owing  to  the  town  being  too  small  to  justify  a  caretaker 
being  there  all  the  time,  we  find  it  is  most  grossly  abused. 
My  own  CounoU  had  the  opportunity  of  buying  the  gas  works 
and  missed  it,  and  then  entered  into  the  electric  light  scheme, 
which  is  costing  the  town  1000/.  a  year  from  the  rates. 

Mh,  W,  O.  Thorp  :  With  reference  to  the  main  roads,  I 
should  like  to  remark  upon  their  low  cost,  and  to  ask  whether 
the  amount  named  is  the  sum  paid  by  the  County  Council  or 
the  actual  cost  of  the  roads.  If  it  is  the  cost  of  the  roads  I 
should  like  to  aak  whether  it  is  wholly  repaid  by  the  County 
Council,  or  only  a  proportion  is  repaid,  and  if  so  what  propor- 
tion. I  think  all  Councils  are  well  advised  in  the  case  of 
urban  roads  to  send  in  a  bill  for  their  maintenance  each  year, 
and  not  enter  into  any  contract.  At  Malvern  I  find,  owing  to 
the  increased  amount  of  motor  traffic,  our  main  road  bill  has 
been  mounting  up  year  after  year,  and  if  we  had  entered  into 
any  contract  we  should  have  come  out  very  badly.  We  had  a  con> 
farence  a  few  years  ago  as  to  obtaining  a  grant  for  watering,  which 
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proved  abortive,  but  we  have  got  aomethiog  more  sfttisfactoiy 
in  tar- spraying.  Bat  unfortimately  tbe  Coantj  Coaacil  do 
not  offer  as  aaything  like  suEBcient  for  tar-spraying  the  roads. 
At  Malvern  the  Couoty  have  offered  as  30/.,  whereas  I  proposfl 
to  spend  250^  That  is  not  altogether  satisfactory  from  the 
main  road  or  the  Council  point  of  view.  I  notice  also  that  the 
cost  of  tar-spraying  in  Stourbridge  is  particularly  low.  I  can- 
not do  this  work  under  a  penny.  However,  I  have  to  bny  tar 
from  Stourbridge,  bo  the  railway  charges  naturally  cause  the 
cost  to  mount  up.  In  Stourbridge  you  buy  it  from  your  own 
works  and  get  it  at  cost  price.  I  shonid  like  to  aak  the  amonnt 
of  tar  which  is  used  in  the  tar-mixing  plant.  We  do  all  our 
mixing  by  band,  and  I  find  by  naing  about  9  gallons  of  tar  to 
the  ton  of  atone  I  am  able  to  get  a  very  satisfactory  tar  macadam. 
We  have  some  quarries  adjoining  my  district  where  tbey  mix 
with  a  mechanic^  plant.  They  use  60  per  cent,  more  tar,  and 
probably  they  are  wasting  a  good  deal  of  tar  with  the  machine 
they  are  using,  speaking  as  the  chief  ofBcer  of  a  fire 
brigade,  I  should  like  -to  press  upon  the  Stourbridge  Council  tbe 
advantage  of  taking  over  the  whole  of  their  fire  appliances, 
because  with  voluntary  subscriptions  it  is  open  to  a  certain 
amount  of  abus&  You  do  not  know  what  your  income  is  going 
to  be  and  you  have  criticism  over  the  expenditure ;  whereas,  if 
the  Council  undertake  it  tbe  ratepayers  know  what  has  been 
spent  and  have  a  right  to  grumble  if  tbe  thing  is  not  satisfactory. 
With  a  voluntary  fire  brigade  you  have  not  the  same  control 
over  tbe  plant  nor  have  the  ratepayers  the  same  personal  interest 
in  the  brigade.  I  should  like  to  ask  what  the  plant  consists  of; 
whether  there  is  a  motor  or  steamer,  and  what  other  appliances 
there  are.  Kegarding  the  sewage  farm,  I  notice  it  is  let  to  a 
tenant,  which  is  an  anusual  way  of  dealing  with  sewage.  I 
should  like  to  ask  whether  the  tenant  is  responsible  for  the 
condition  of  the  efHuent,  or  whether  it  is  worked  by  the  Council, 
or  a  main  drain^e  board ;  because  if  the  farm  is  let  to  a  tenant, 
and  yon  have  a  particularly  wet  season  and  the  man  has  crops, 
he  naturally  does  not  want  to  let  the  flood  water  rain  Uiem. 
Therefore  I  shonid  like  to  ask  whether  there  is  any  agreement 
for  compensation  for  flooding  the  farm  in  wet  weather  ?  As  to 
Mr.  Webb's  paper,  I  am  pleased  that  he  has  put  down  this  tar- 
distilling  plant,  and  I  hope  others  will  follow  his  example. 
Tbe  demand  for  tar  is  becoming  greater  year  by  year,  and  the 
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cost  of  distilled  tar  ia  a  heavy  item  in  road  maiDtenance,  partly 
through  heavy  railway  chai^ea,  which  looal  tlistrict  distilling 
plants  would  save.  I  do  not  think  Mr.  Webb  can  blame  the 
surveyor's  department  alone  for  the  conditioii  of  the  barrels, 
because  the  railway  companies  are  not  too  particular,  and  are 
just  as  liable  to  drop  the  barrels  and  danu^e  them.  I  am 
supplying  him  now  with  some  steel  barrels,  and  they  will  stand 
some  knocking  about.  I  think  it  will  be  necessary  in  Future  to 
have  steel  barrels,  because  there  is  a  good  deal  of  leakage  from 
the  ordinary  barrels  after  they  have  seen  but  very  little  service, 
a  few  journeys  completing  their  efTective  life,  so  that  in  the 
long  run  steel  barrels  will  prove  more  economical. 

Mr.  H,  J,  CoLKBY :  I  should  like  to  know  the  rate  at  which 
the  County  Council  contribute  towards  the  maintenance  of 
main  roads.  I  must  congratulate  Mr.  Woodward  on  the  price 
of  bis  tar  painting  with  crude  tar.  I  cannot  do  any  tar  spray- 
ing under  0'9  of  a  penny.  That  includes  the  binding  with  fine 
granite  chips.  I  should  like  to  know  whether  this  0'56  of  a 
penny  does  include  the  cost  of  binding.  With  reference  to  the 
baths,  it  is  stated  that  a  loan  was  allowed  for  twenty-seven 
years  for  the  building  and  five  years  for  the  water  supply.  I 
should  like  to  know  the  reason  for  the  short  period  for  this  loan  ; 
does  it  include  the  borehole,  or  only  the  necessary  pump  and 
machinery  ?  With  reference  to  the  ditlerence  in  the  hardness  of 
the  two  waters,  I  should  like  to  ask  what  strata  the  upper  part 
of  the  borehole  was  sunk  into.  I  think  the  paper  only  states 
that  the  borehole  was  put  down  in  the  Bunter  series.  If  that  is 
the  case  all  the  way  down,  it  seems  coriousthat  there  should  be 
a  difference  between  the  water  drawn  from  the  upper  and  lower 
part  of  the  Bunter.  I  should  like  to  ask  whether  fmy  part  of 
the  bore  was  in  a  different  formation  like  the  K.uyper  sandstone. 
If  that  is  so,  it  may  explain  the  difference  in  the  hardness  of  the 
water.  I  shoald  also  like  to  ask  the  rate  of  bore,  and  whether 
Mr.  Fiddian  found  any  difficulty  from  loose  pebbles  or  hard  morh 

Me.  C.  F.  Gettinos:  I  am  particularly  interested  in  the' 
plant  which  Mr.  Webb  lias  pat  down  in  connection  with  treating 
tar.  He  should  be  commended  for  his  enterprise.  If  many  of 
my  collet^es  would  confer  with  the  gas  engineers  in  their  re- 
spective towns  I  think  we  should  find  them  sufficiently  pro- 
gressive to  give  the  matter  their  serious  consideration,  and, 
instead  of  allowing  the  distiller  to  make  the  profit,  they  will 
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fiud  it  to  their  advantage  to  put  dowo  a  plant  and  ask  a  reason- 
able price.  If  thia  is  done,  we  shall  get  a  good  article  at  a  lower 
price,  and  the  demand  will  be  greater.  I  know  Mr.  Webb's 
plant  personally,  and  he  has  supplied  my  county  with  a  con- 
siderahle  quantity  of  tar,  from  which  we  are  getting  excellent 
reanlts.  I  see  no  reason  why  other  towns  should  not  do  a  similar 
thing.  It  seems  ridiculous  for  gas  departments  of  many  towns 
to  send  crude  tar  fifty  to  a  hundred  miles,  simply  to  be  treated 
and  brought  back  again,  with  the  result  tiiat  a  large  proporticoi 
of  the  cost  la  taken  up  in  railway  carri^e.  Both  the  gas  de- 
partments and  the  public  authorities  would  benefit  by  setting 
up  a  dehydrating  plant.  I  feel  sore  that  gas  engineers  will  re- 
cognise that  there  is  a  limit  as  regards  price,  and  Uiey  will  not 
force  surveyors  to  seek  other  material  to  the  exclusion  of  thdr 
own  product 

Mr.  J.  A.  Sfbecklet  :  The  question  of  main  roads  ia  an 
interesting  one  just  now,  and  I  should  like  to  have  some  further 
particulars  with  regard  to  the  figures  and  the  principle  on  which 
the  Worcestershire  County  Council  pay  the  Borough  Council 
for  the  maintenance  of  their  main  roads. 

The  Prkbidknt  :  I  am  sure  you  will  be  struck  with  the  skill 
shown  by  Mr.  Woodward  in  the  design  of  the  free  library  and 
secondary  school.  It  is  not  often  that  the  surveyor  of  an  au- 
thority has  the  opportunity  of  designing  public  buildings  of  this 
nature,  which  must  remain  as  a  monument  to  his  ability.  Most 
of  our  work  is  deposited  underground,  and  we  do  not  have  the 
opportunity  of  leaving  it  above  ground  to  show  what  we  can  do. 
Stourbridge  is  to  be  congratulated  upon  being  able  to  deal  with 
their  sewage  in  such  an  easy  manner.  The  notes  on  the  Stour- 
bridge Gasworks  are  most  interesting  to  all  of  us,  and  I  agree 
with  my  Mend  Mr.  Gettings  that  a  great  deal  more  could  be 
done  in  this  direction  if  the  gaa  engineers  and  surveyors  in  our 
towns  would  consult  tt^ther  to  secure  similar  results.  We 
should  then  be  able  to  obtain  the  material  at  a  cheaper  rate  and 
do  more  work  in  this  direction. 

The  vote  of  thanks  to  the  Authors  of  papers  was  unanimously 
passed. 

Mr,  F.  Woodward,  in  reply :  I  thank  you  very  muoh  for 
the  way  you  have  received  my  paper.  With  regard  to  the  low 
cost  of  road  maintenance,  especially  on  our  by-roads,  that  is 
because  we  are  using  4  lather  c^eap  material,  a  local  slag,  and 
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the  balk  of  our  by-roads  have  very  little  tra£Bc.  The  al^  costs 
3«.  6d.  per  ton  at  the  wharf.  It  costs  about  4a.  Gd.  on  the  road. 
With  regard  to  the  use  of  Eowlej  and  Clee  HOI  stone,  I  have 
used  both  for  the  last  twelve  mouths,  and  have  not  had  time  to 
judge  which  is  the  best  of  the  two  stones;  whether  the  Glee 
EiU  is  worth  the  extra  money  to  the  Bowley.  It  costs  ua 
about  Is,  a  ton  more  than  the  Bowley,  It  is  supposed  to  make 
less  mud  and  wear  longer.  We  have  always  used  on  our  main 
roads  up  to  the  last  year  or  two  Bowley  stone  practically  becanse 
it  is  a  local  quarry  and  the  traffic  is  not  excessive.  It  is  a 
very  good  metal.  With  regard  to  tar-painting  and  the  advan- 
ti^s  o£  using  particular  kinds  of  tar,  my  experience  has  beei^ 
that  the  bituminous  tar  for  tar-painting  is  not  worth  the  extra 
money.  It  costs  more  to  put  on  and  during  the  season  it  has 
a  better-looking  surface,  but  in  the  autumn  it  is  worn  off  or 
turned  up  into  mud  just  the  same  as  the  ordinary  crude  tar, 
and  aa  far  as  a  dust  preventive  I  think  the  refined  or  crude 
tar  is  equally  as  good  as  the  tatnminous,  and  at  cousidetably 
less  cost.  With  regard  to  the  remarks  on  our  destructor,  I  must 
say,  from  the  steam  point  of  view,  we  have  been  very  disappointed 
with  it.  It  is  owing  to  several  causes.  The  plant  is  so  far 
away  from  the  pumping-statiou,  we  lose  considerably  in  con- 
densation. We  did  have  a  superheater,  but  some  of  the  tubes 
leaked  so  badly  and  continuously,  and  we  had  so  much  trouble 
with  it,  that  I  took  it  out  a  year  or  two  ago,  and  it  has  not  been 
put  hack.  I  have  not  found  that  we  have  done  worse  since. 
We  have  considered  the  question  of  doing  away  with  steam 
blasts  and  having  a  fan,  and  I  have  thought,  when  we  could 
afford  it,  we  will  go  in  for  that  system  of  forced  draught.  With 
regard  to  the  baths,  Mr.  Pickering  referred  to  the  circulation 
of  the  water  and  the  boiler.  It  is  an  ordinary  circular  type 
of  boiler,  not  a  sectional  boiler,  and  is  quite  sufficient  for  its 
work.  It  is  natural  circulation.  We  pay  lis.  6d.  per  ton  for 
our  coaL  Webb's  ventilating  lamp  we  find  is  perfectly  satis- 
factory. We  keep  it  partially  alight  during  the  day  time,  in 
fact  we  have  bad  no  complaints,  and  I  think  it  perfectly  satis- 
factory. The  cost  of  OUT  main  roads  has  decreased  during  the 
last  three  years,  since  we  commenced  tar-painting  them.  The 
cost  given,  1250/.,  does  not  include  the  tar-painting  or  any 
works  on  the  footpaths.  It  is  simply  for  the  maintenance  of  the 
carriage-waya.    ]iieu  VQ  bave  got  pretty  veil  all  our  main 
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roads  paved  either  with  setts  or  wood.  High  Street  is  paved 
the  full  width  of  the  caiTiag&-way,  and  since  that  was  done  it 
has  considerably  relieved  the  cost  of  maintenance.  Several  of 
OUT  main  roads  are  narrow,  and  of  course  the  double  tracks 
take  up  most  of  the  carriage-way,  and  we  have  only  narrow 
mai^pns.  Gas-tar  spraying  constitutes  all  the  dressing  and  is 
applied  by  one  of  Llewellyn  and  James's  machines.  The  tar 
maoadam  plant  has  only  just  been  completed,  so  I  cannot  say 
what  quantity  of  tar  we  use.  The  cost  of  our  street  lighting 
is  roughly  1500/.  a  year.  As  to  our  destnictar  wages,  we  pay 
a  foreman  35s.  a  week,  two  men  27s.  $d.,  and  one  man  25s.  We 
work  the  two  men  on  ten-hour  shifts.  I  think  we  get  on  very 
well  now  with  the  County.  We  do  not  enter  into  any  contract ; 
we  have  not  done  so  for  years.  We  submit  our  accounts  at  the 
end  of  the  year  and  make  the  best  bargain  we  can.  We  get 
1150/.  from  the  County  for  ordinary  maintenance,  excluding  the 
works.  Tip  to  this  year  the  county  contributed  50  per  cent  of 
the  cost  of  tar-paintiog,  but  in  future  we  are  to  get  70  per  cent 
The  loan  for  the  baths  includes  the  borehole  and  everything 
complete. 

Mr.  W.  Fiddian  :  I  thank  you  very  much  for  the  way  in 
which  you  have  received  my  paper.  Mr.  Pickering  asks  how 
the  plug  was  formed.  A  disc  of  wood  was  attached  to  the  end 
of  a  boring  rod,  by  a  short  connecting  rod,  having  a  left-hand 
screw  joint  (the  ordinary  joints  being  right  hand),  and  lowered 
into  position  in  the  borehole.  Small  canvas  bags,  containing 
cement,  were  then  dropped  on  to  the  ping,  and  these,  in  spread- 
ing, formed  a  layer  connecting  the  plug  to  the  sides  of  the 
borehole.  When  this  cement  layer  was  set,  the  boring  rods 
were  unscrewed  at  the  left-hand  joint,  just  above  the  plug,  and 
withdrawn,  A  cylindrical  vessel  with  sliding  bottom  was  then 
fitted  with  cement  grout,  and  lowered  by  a  rope,  until  the 
stalk  projecting  from  the  bottom  reached  the  plug,  when  the 
contents  were  discharged.  This  operation  was  repeated  until 
the  required  depth  of  cement  grout  was  obtained,  Mr.  Coleby 
asked  some  questions  about  the  nature  of  the  strata  it  passes 
through.  The  whole  bore  is  in  the  Bunter  series  of  the  New 
Bed  Sandstone,  and  completely  traverses  the  pebble  beds.  I 
cannot  explain  why  it  is  that  the  upper  part  of  the  pebble  bed 
gives  so  much  harder  water  than  the  lower.  That  was  one  of 
the  experiences  whi^  jnfliienced  me  in  deepening  the  borehole. 
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In  putting  down  the  borehole,  we  found  by  testa  that  the  water 
was  almost  exactly  the  same  as  we  were  getting  from  the  Tack 
Station,  where  the  bore  is  in  the  lower  portion  of  the  aeries. 
The  rate  of  borii^  is  shown  on  the  diagram,  and  when  printed 
with  the  paper  will  answer  the  question  on  that  poinL  The 
paper  refers  to  the  difficulties  experienced  in  going  through  the 
beds  of  pebbles.  We  had  a  thick  bed  of  large  pebbles, 
apparently  quite  loose,  and  the  difficulty  in  dealing  wiUi  them 
was  very  considerable.  It  was  a  question  of  time.  We  had  to 
go  on  revolving  the  borii^  tool  until  the  whole  of  the  pebbles 
were  ground  away.  With  the  conglomerate  and  other  portions 
of  the  stone  where  there  was  no  loosening,  it  was  very  interest- 
ing to  see  how  easily  they  were  got  through.  The  rate  was 
about  9  feet  per  day,  except  where  the  pebbles  were  met  with. 
With  regard  to  the  sewage  farm,  I  agree  that  it  is  a  most 
unnsual  thing  to  find  forms  of  this  extent  let  to  a  tenant.  But 
this  experience  has  been  quite  satisfaotory.  We  have  now  had 
the  form  in  existence  for  28  years ;  in  another  two  years  we 
shall  have  paid  off  most  of  our  loans ;  and  during  the  whole  of 
that  28  years,  there  has  been  do  difficulty  or  complaint  by  the 
County  Council  or  others,  as  to  the  condition  in  which  we  have 
dischai^ed  our  effluent,  or  as  to  the  way  in  which  the  farm  has 
been  managed.  The  responsibility  for  the  effluent  is  put 
upon  the  tenant.  He  has  a  very  ateiot  ^reement  which 
requires  him  to  distribute  the  sewage.  He  is  given  full  control 
and  ia  made  responsible  for  the  distribution  and  proper  treat- 
ment of  the  sewage.  I  think  the  fact  that  we  have  gone  on  for 
28  years  without  difficulty,  speaks  very  well  for  the  arrai^e> 
ment  we  have.  But  I  should  like  to  say  we  have,  adjoining 
that  farm,  two  other  farms,  making  over  1000  acres,  where  the 
sewage  is  being  dealt  with  by  other  tenants,  and  the  whole  is 
going  on  very  aatisfactorily.  All  these  farms  are  under  my 
supervision,  and  I  have  no  reason  to  complain  of  the  way  in 
which  the  tenants  cany  out  our  requirements.  In  the  last  six 
months  we  have  had  50  per  cent,  more  rain  than  is  usual,  so 
it  has  been  a  very  trying  period  for  sewage  treatment. 

Me.  C.  H.  Webb — I  am  very  much  ohl%ed  to  you  for  the 
kind  way  in  which  you  have  received  my  small  contribution. 
The  first  point  is  as  to  the  cost  of  the  dehydrating  plant.  The 
particular  variety  of  plant  we  have,  is  made  in  two  sizes.  We 
have  the  smaller  size,  equal  to  1000  gallons  of  crude  tar  per 
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twelve  hours,  or  putting  it  id  round  figures,  wcorkii^  day  and 
night,  it  will  torn  out  about  70  tons  per  week.  The  coat  of  dm 
plant  is  slightly  orer  2002.  To  this  hau  to  be  added  whateva 
you  require  in  the  way  of  foundation.  It  is  no  good  puttjog  in 
a  plant  of  this  sort  unless  you  have  plenty  of  storage  for  tlie 
crude  tar  and  the  finished  product.  The  total  cost  of  the  plant 
ia  between  3002.  and  350/.,  including  all  the  work,  with  suction 
tanks  and  delivery  tanks.  With  regard  to  the  difference  in  the 
coat  of  cmde  tar,  and  the  finished  product,  I  have  only  had  three 
or  four  months'  experience  with  the  plant,  and  do  not  know  what 
the  repairs  will  be ;  but  I  should  say  that,  taking  working  ex- 
penses, interest,  and  sinking  fund,  a  differeace  of  12s.  Gd.  or  I5s. 
on  the  cost  of  common  crude  tar  would  be  a  fair  figure.  Crude 
tar  is  at  present  SOs. ;  that  would  mean  from  42a.  to  45«.  fw 
the  finished  article.  I  drew  attention  to  the  barreling  of  the 
tar,  because  that  ia  a  branch  in  which  a  good  deal  of  money  can 
be  lost.  I  quite  agree  with  Mr.  Thorp  that  steel  drums  would 
be  better;  but  I  think  tractors  and  trailers  would  be  still  more 
economical. 

Tke  Members  proceeded  to  inspect  the  engineering  works  of 
Messrs.  Jotus  and  Atiwood,  and  the  oil  gas  plant  and  tar  de- 
hydration plant  at  Stourbridge  Gas  Works. 

The  Urban  District-  Council  kindly  entertained  the  Memhen 
attending  the  Meeting  to  luncheon  at  the  Talbot  ffotel.  The  Chair- 
man of  the  CouneU  presided. 

Tli^  afternoon  was  devoted  to  a  trip  on  the  Kinver  Light  Bait- 
way  by  kind  invitation  of  the  Dudley  and  District  Tramway 
Company,  an  iiispection  of  the  Sewage  Farw,  belonging  to  the  Stovr- 
hridge  and  Upper  Stour  Valley  Boards,  the  Public  Baths,  Frte 
Library  aTid  Secondary  Schools,  Sacmac  roads,  and  the  tar 
macadam,  plant. 
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THIRTY-NINTH  ANNUAL  MEETING. 

London,  Jviy  11,  12,  and  13,  1912. 
A,  D.  Gbkatosex,  MJhst.CE.  (Fbbsident),  tn  the  Chair. 


The  Members  assembled  in  the  Caxton  Halt,  WestmioBter. 

The  Secretary  read  minutes  of  the  Thirty-Eighth  Antinnl 
General  Meeting,  vhich  were  confirmed  and  signed. 

The  Thirty-Ninth  Annual  Beport  was  then  taken.  Its 
adoption  was  moved  by  the  Fleaident  and  carried  unanimoiuly. 

ANNUAL  EEPORT.  . 

iHTRODUCnON. 

The  Connoil  have  pleasure  in  presenting  the  39th  Annual  Beport, 
recording  the  work  of  the  year  1911-12. 

New  CoKSTiTonoN, 

The  last  Annual  Meeting  saw  the  inauguration  of  the  new 
Constitution,  carrying  in  its  train  changes  of  great  importance. 

IHttriets. — The  various  districts  into  which  the  Institution  is 
divided  for  administrative  purposes  have  been  altered  to  ^ree, 
practically,  with  those  of  the  N.A.L.G.O. 

Certain  districts  remain  nnchanged,  hut  the  Northern,  York- 
shire, Lancashire  and  Cheshire,  Midland,  Eastern,  Home  and 
Western  Districts  have  been  recast  to  form  new  districts  as 
shown : — 


BmttUh: 
(Tioe-PrerideDt) 
J.  BBYCE. 
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_Kwiaaf  DiMricI  DMclE*  IMitrlot 


Iridi: 

(VioB-Preridmt)  W.  CoLU». 

H.  A.  CUTLBB. 

North  Eutarn: 
ComprUiDg    NoBTHUM-1 

BBRUHD,  DOBBAH,!    F.  MAUU. 

TOBEBBIltB.  J 

North  Wegtem : 

Iblb  of  Hak;  J 

East  Midlimd : 

Comprising       LQrooLir-\ 

BBIBm,         NOTTIMOHUI'  1 

SBIHE,  DKBBV8HIKB,  \    E.  G.  HAWBST. 

LnoESTBBgHiiu:,    Rot-  | 

VMtHidiand: 
Comprising     Btaftobd-\ 
eamt,         Bhrofsbibb,  1 

HcKEroBDBBIBB,    WoB-  )    A.  T.  DaTK. 

OEVTEBBHlBB.WABinaS-  [ 


LH-Donsan.   H.  Sdlan. 


E.  P.  Hooley.     B.A.HMBrur. 


L  E.  Siilgoe.    H.  BnbardHa. 


North  Walei ; 
ComprUing     AnoleAtA 

FUNTBHIBB, 

DENBIOHBOnB,  I    nr    T 

CaBNARVOKSHIBB,  >    W.JOHBB. 

HBRIOirrTHBBIBE, 

HoXTOOHESreBIBE. 

South  WalsB : 
Compriaing       BadkobA 
aHiBB,  Oardioanshibe,  |. 

PUBBOKESBIBB,      CAB-  I    yf^  HaBPDB. 
■ABTBBHHBIBE,  BBBOK-  / 
KOOKiGLAMORGAMSBIBE,  I 

HoNMODTBBEIRJE.  / 

Sooth  Wealem  : 
Compriaing    Cobnwali.)    „  „  „  _ 

DByoJ(8HiRB,SoiiBBsaT-l  H.  T.  CHAPMAif.       T.  MonUing.      T.  MoiUding. 

BBIBBj  DoiBKTBHIBB.        ) 

Southern :  \ 

Comprising      Gloudks- 

TItRgBIBK,OxroHl>aBIBK,  I    _    _ 

Wiltbhise.Bbbebiiiiib,  )  B.  Hbad, 
Hamfsbire,    Islb    or  { 

'    WiaBT,CHANNELlBI.E8.l 


J.  p.  Etros.       S.  BogUnd. 


G.  A.  PhilUps.  H:  a.  Clarits. 


LBJIcKenctP.  P.  B.  Pbippa. 


J.  L.  Redfeni.    F.  Bulnrta. 
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HxiaVKOBOHtBlKE, 
NOBTHAMFTUHamn, 

SirrFOLK^BDcixiNaBAK- 1 

f  A.  FiDLIS.  _ 

and  Oiat  portion  (^Hm-  I 
SLKKX  not  oompriaed  I 
within  the  Uetn^litan  I 
dutrtot  / 

Metropolitan : 
ComprifiDr     the      ue&^ 
Titnin  wmah  the  He-|  zm  D.„,„t.    > 

K-qwlta     Huwgeiaent}  J.  Patten  BiMBB.  Jo^^T^,}  N.  8«»Bie. 
Acli  ara  in  roroe.  J  \   ■    •  ■> 

Indift  I  *  H.  Lake  Bbowh.  —   'A.  F.  Hendenon. 

Aftiw:  'W.  iMaHAM,  _   'T.  W.  Btainthorpe. 

AbiOBd: 
Conpiiaiiig  tnember*  ro-] 

ndent  in  place*  other  t  _  „  _ 

than  thoM  Inoinded  in| 

(he  Above  diatriota.        J 

The  elections  to  the  new  district  offices  take  effect  as  from 
tlie  Annual  Meeting  at  wluch  this  Eeport  is  presented,  and  the 
Council  trust  that  the  closer  association  with  the  general  hody 
of  Members,  which  it  is  hoped  will  be  established  by  the  dii-ect 
election  of  district  representatives  serving  on  the  CouncU,  will 
prove  conducive  to  the  best  interests  of  the  Institution. 

District  Exbcuiive  Committees. 

The  by-lawa  provide  for  the  election  of  an  "  Executive  Com- 
mittee" for  each  district,  and  the  Council  trust  that  these  com- 
mittees will  be  forthwith  appointed. 

DiSTBicT  Meetings. 

During  the  year  twelve  District  Meetings  have  been  held: — 
AtHandsworth,July29;  Gidea  Park,  September  22 ;  Paignton, 
September  30  ;  Battersea,  October  21 ;  Westminster,  February  9 
Exmouth,  May  4;  Nuneaton,  May  11 ;  Stirlii^,  June  7  and  8 
East  Ham,  June  15 ;  Lowestoft,  June  22  ;  Bridlington,  June  29 
and  Stonrbridge,  July  6. 

*  Appointed  ■ufaaeqtientlf  to  the  Anniifil  Meeting. 
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Visit  to  Pabis. 

A  most  isteresting  visit  to  Paris  and  its  municipal  works  ww 
paid  at  Wbitsuntide,  1912,  wheo  about  sixty  of  the  members  and 
their  friends  were  most  hospitably  received  by  tbe  authorities  at 
the  Hotel  de  Ville.  The  engineers  of  the  various  departments 
arranged  a  most  instructive  prc^iamme,  and  they  spared  no  pains 
in  explaining  the  several  works  and  in  giving  every  assistance 
in  making  the  meeting  an  unqualified  success. 


HoHOBAur  Mehbi^. 

In  view  of  the  great  interest  taken  in  the  work  of  the  Insti- 
tution by  the  French  ei^neers,  the  Council  have  elected  the 
following  gentlemen  as  Honorary  Members  of  the  Inatitntion : — 
Mons,  G-.  Bechmann,  Mons.  M.  F.  Bienvenue,  Mons.  Colmet- 
Daage,  Mons.  de  Pontich,  and  Mons.  M.  P.  Tnr. 

Special  MBEmias. 

Special  Meetings  were  held  July  29,  1911,  January  13,  and 
Febmaiy  9,  1912,  in  connection  with  the  alterations  to  Memo- 
nindum  and  Articles  desired  by  the  Institution,  and  also  those 
insisted  upon  by  the  Board  of  Trade.  The  Council  trust  to  be 
able  to  report  shortly  that  all  statutory  requirements  have  been 
complied  with,  and  the  Memorandum  in  its  new  form,  removing 
the  objectionable  footnote  to  the  Testamur,  and  widely  extending 
the  scope  of  the  work  of  the  Institution,  is  by  the  sanction  <^ 
the  Court,  at  last  an  accomplished  fact. 

The  Boll  of  the  Institution. 

Durii^  the  financial  year  ending  April  30  last,  109  new  Mem- 
bers, coosisting  of  34  Ordinary  Members,  46  Associate  Members, 
and  29  Students,  have  been  elected.  Twenty-eight  resignations 
have  been  accepted  and  thirty  names  have  been  written  off. 

The  names  on  tbe  roll  of  (1)  Associate  Members,  and  (2) 
Associates  and  Graduates,  on  July  29,  1911,  were  respectirely 
transferred  (under  the  operation  of  Article  8)  to  the  claraes  of  (1) 
Members,  and  (2)  Associate  Members,  and  the  roll  now  stands : — 
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The  Coimoii  record  with  r^ret  the  deaths  of  Mr,  Lewis  Aiigell 
(Past  Preaident),  the  founder  of  the  InstitntioQ,  and  of  Mr.  J.  T. 
Eft^re  (Past  President),  also  of  Messrs.  G.  J,  Bell,  W.  Biggie, 
G.  Heaton,  E.  I.  Lord,  and  T.  H.  Tarbit. 

The  Council  desire  to  urge  npon  the  younger  members  of  the 
profession  the  importance  of  becoming  attached  to  the  Institution 
as  students  at  as  early  an  age  as  possible,  and  would  ask  the 
cordial  co-operatioQ  of  those  members  who  have  pupils  or  assis- 
tants upon  Uieir  staflfa,  not  connected  with  the  Institution,  to  in- 
duce them  to  join. 

Thb  New  Codscil. 

Consequent  upon  the  alteration  in  the  constitution  the  num- 
ber  of  ordinary  members  of  Council  has  been  reduced  from  fifteen 
to  ten,  and  district  representatives  have  taken  the  place  on  the 
Council  hitherto  held  by  the  district  secretaries. 

The  Scrutineers,  having  examined  the  ballot  lists,  report  the 
following  members  elected  as  the  Council  for  the  year  1912-13. 

President.— Ur.  E.  J.  Thomas. 

rtof-Praidemfe.— Messrs.  J.  W.  Cockrill,  T.  W,  A.  Haywatd, 
and  J.  S.  Pickering. 

Ordinary  Members  of  CouneU. — Messrs.  J.  Patten  Barber, 
J.  A.  Brodie,  J.  S.  Brodie,  A.  H.  Campbell.  G.  F.  Carter,  A.  E. 
Collins,  W.  Harpur,  W.  T.  Lancashire,  H.  P.  Maybury,  and  C.  F. 
Wike. 

Hon.  Secretary. — Chas.  Jones. 

Son.  Treaawer. — Sir  James  Lemon. 

Serving  upon  the  Council,  in  addition  to  these,  are  the 
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District  Yice-Presidents  and  District  Bepresentatives  recorded 
earlier  in  this  report 

The  FnJAHCEs. 

The  accounts  which  accompany  this  report  for  the  financial 
year  ending  April  30,1912,h&vebeen  duly  audited  by  the  official 
auditors,  MessiB.  Wood,  Drew  &  Co.,  and  are  presented  with  Hua 
Report  The  fact  that  the  year's  working  ebows  a  slight  deficit 
is  accounted  for  by  the  heavy  printing  and  lithography  charges 
due  to  special  expenditure  on  the  Housing  and  Town  Planning 
Conference  Volume,  and  to  abnormal  expenditure  in  connection 
with  the  reconstitution  of  the  Inatitntion. 

Having  regard  to  the  immense  value  of  this  Conference  and 
thegain  in  the  prestige  of  the  Institution,  as  evinced  by  inquiries 
for  the  volume  from  all  parts  of  the  globe,  the  Council  axe  satisfied 
that  the  money  has  been  wisely  spent  During  the  year  60(U. 
has  been  invested  in  India  3^  per  cent  Btock. 


Home  Exahihations. 

During  the  year  three  examinations  have  been  held,  fw 
which  86  candidates  entered  (75  presented  themselves)  for  ex- 
amination. Forty-three  candidates  satisfied  the  examiners,  and 
have  been  granted  the  Testamur  of  the  Institution.  The  Council 
would  again  press  upon  members  the  desirability  of  requiiiog 
the  possession  of  the  Testamur  of  the  Institution,  or  an  eqniva- 
leut  q^uallfication  granted  by  a  recognised  examining  body,  aa  a 
condition  precedent  to  making  appointments  to  their  staffs. 


Colonial  Examkations. 

An  examination  was  held  in  Cape  Town  in  April  last,  at 
which  one  candidate  satisfied  the  examiners,  and  has  beeo 
granted  the  Testamur  of  the  Institution. 

The  long  distances  to  be  travelled  by  candidates,  both  in 
.Africa  and  India,  present  considerable  difficulty  in  making  ar- 
rangements, but  the  Council  trust  that  these  will  be  ovwcome, 
and  that  this  branch  of  the  work  of  the  Institution  will  be  ex- 
tended in  the  near  future.  Arrangements  for  the  holding  of 
an  examination  at  Hong  Eong  are  at  present  under  considenttioo. 
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Prsuiums. 

The  Council  have  awaided  the  following  piemloms  for  papers 
pablished  in  the  last  Volmne  of  FroceedingB : — 

51.  5s.  to  A.  J.  Price  (graduate),  for  his  paper,  "  Pumping 
Plant  for  Severage  and  Water  Works." 

41.  is.  to  W.  Hansom,  for  his  paper,  "  Filtration  and  Purifica- 
tion of  Water  for  Public  Supply." 

3f.  3s.  to  F.  G-.  Holmee,  for  his  paper,  "  The  Main  Drainage 
and  other  Municipal  Works  at  Qovan." 

31.  3e.  to  C.  G,  Mason,  for  his  paper,  "  Municipal  Piogreas  in 
Guildford." 

For  papers  read  at  the  Housing  and  Town  PUnning  Confo*- 
enoe  the  Council  awarded  Institution  premiums  as-follows : — 

31,  3s.,  to  T,  Wallis  Gordon,  for  "  Town  Planning  as  applied 
to  Suburban  Areas." 

21.  2s.,  to  W.  Wainwright,  for  "  The  Municipal  Engineer  and 
Town  Planning." 

21.  28.,  to  E.  A.  Slater,  for  "  The  Planning  of  an  Industrial 
Suburb." 

Peesidbkt's  Pkizb. 
The  prize  offered  by  Mr.  A.  D.  Greatorex  (President)  for  the 
best  paper  read  by  a  student  at  the  Annual  Meeting  has  been 
awarded  to  Mr.  W.  H.  Price  for  his  paper  on  "  Town  Planning," 
ki  be  i«ad  at  this  forthcoming  Annual  General  Meeting. - 

Affiuation  of  the  Scottish  Road  Sdbvbtobs'  Absociation. 
The  Council  record  with  pleasure  the  completion  of  the  affi- 
liation of  this  Association  with  the  Institution,  resultii^  in  an 
accession  of  fifty-three  affiliated  members.  Six  of  these  gentle- 
men have  been  elected,  at  their  request,  to  full  membership. 

Admissios  of  Visitors. 
The  Cooncit  have  revised  the  regulations  for  the  admission 
of  visitors  to  the  meetings  of  the  Institution,  and  the  new 
arrangements  appear  to  be  giving  general  satisfaction. 

New  Offices. 
Continuous  efforts  have  been  made  during  the  past  year  to 
find  more  adequate  and  suitable  premises  for  the  increasii^;  work 
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of  the  iDBtdtutioD  and  for  the  holding  of  the  numerous  council, 
committee,  and  other  meetings,  but,  up  till  now,  without  Buccess- 
Ihe  new  Council  will,  therefore,  take  up  this  task  as  one  of 
the  urgent  matters  requiring  their  attention. 

Arbitration  Cladbs. 
The  Council  received  a  request  from  the  National  Federation 
of  Building  Trades  Employers  and  referred  the  consideration  of 
a  clause  relating  to  arbitration  in  engineering  contracts,  to  a 
committee.  After  very  full  discussion,  the  CSouncil,  on  the 
recommendation  of  the  Gommittee,  have  informed  the  Federa- 
tion t  that  they  are  prepared  to  recommend  that  the  Members  of 
the  Institution  adopt  the  form  of  i^use  set  out  hereunder  in  lien 
of  the  usual  clause  appointing  the  Engineer  to  the  authority  the 
sole  Arbitrator  in  cases  of  dispute  with  a  contractor: — 

Arbitration. 
In  case  any  dispute  or  difference  shall  arise  between  the 
CouncU,  or  the  Engineer  on  their  behalf,  and  the  Contractor, 
either  during  the  progress  of  the  works  or  after  the  determination, 
abandonment,  or  breach  of  the  contract,  as  to  the  constmction  of 
the  contract,  or  as  to  any  matter  or  thing  arising  thoeunder,  (ex- 
cept as  to  the  matters  referred  to  in  the  undermentioned  clauses 
"a  to  .  .  .  ",  all  which  shall  be  left  to  the  sole  discretion  or 
decision  of  the  Engineer,  viz. : — 

•  (o)  As  to  the  provision  of  everything  necessary  for  the 
proper  execution  of  Uie  works,  etc. 

•  (&)  As  to  the  amendment  of  errors  arisiug  &om  inaccurate 
settii^  out  of  works. 

•  (c)  As  to  the  quality  of  materials  and  workmanship. 
'(d)  As  to  the  competency  of  the  general  foreman  on  the 

works. 

•  (e)  As  to  the  competency  or  conduct  of  any  person  em- 
ployed on  the  works  by  the  contractor. 

■  These  art  intended  u  illnitratiooe  of  the  nutlten  which  eDginean  aaj 
wiih  (o  d««l  with  thenualvea,  ot  niaj  wish  their  CoddoIIi  to  deftl  with,  tnitead 
of  sUowiiiK  tfaeni  to  be  Bnbuiitted  to  ubitntloii.  Eaoh  engineer  c*ii  inaert  in 
thli  part  of  the  olAoee  whatever  matter*  he  detiie*  to  Bsalnda  from  nrbitntiaa. 

t  Further  lepreeeiilation*  from  the  Federiitiou  hnTO  etnoe  been  reeeiv«d  uid 
ue  under  ooniidentfam.    [Ed.] 
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*  (/)  As  to  the  measurement  and  valnation  of  extra  work 
and  variations,  or  the  mode  of  ascertaining  the  amount  to  be 
allowed  for  extra  work  and  variations. 

*(ff)  As  to  the  rejection  and  removal  of  work  and  materials 
not  in  accordance  wiUi  the  specification  or  the  instructionB  of 
the  engineer,  and  the  substitution  of  other  work  and  materials 
therefor,  and  all  other  matters  referred  to  in  this  clause. 

'(h)  As  to  defects  or  faults  which  may  appear  in  the  works 
after  completion. 

*  (t)  As  to  the  opening  of  work  for  inspection. 

*  (j)  As  to  the  date  when  the  works  are  oompleted. 

*  (i)  As  to  the  execution  of  works  having  been  delayed  by 
inclement  weather  and  otber  causes. 

*  (0  As  to  the  carrying  on  of  the  works  with  due  diligence, 
etc.,  etc. 

*  (m)  Ab  to  the  expenditure  of  provisional  aume. 

*  (n)  As  to  the  issuing  of  certificates  relating  to  payments  to 
the  contractor. 

Also,  except  as  to  the  matters  referred  to  in  the  under-men- 
tioned clauses  numbered  "A  to  .  .  .  ",  all  which  shall  be  left 
to  the  sole  discretion  or  decision  of  the  Council ; — 

*  (A)  As  to  the  assignment  or  sub-letting  of  any  portion  of 
the  works. 

*  (B)  As  to  the  determination  of  the  contract  by  the  Council,) 
or  as  to  the  withholding  by  the  engineer  of  any  certificate  to 
which  the  contractor  may  claim  to  be  entitled,  either  party  shall 
forthwith  give  to  the  other  written  notice  of  such  dispute  or 
difference,  and  such  dispute  or  difference  shall  be  and  is  hereby 
referred  to  the  arbitration  and  final  decision  of  a  person  to  be 
appointed,  on  the  request  of  either  party,  by  the  President  for 
the  time  being  of  the  Institution  of  Municipal  and  County  Engi- 
neers, and  the  award  of  such  arbitration  shall  be  final  and  bind- 
ing upon  the  parties.  Such  reference,  except  of  the  question  of 
certificate,  shall  not  be  opened  nntil  after  the  completion,  or 
alleged  completion,  of-  the  works,  unless  with  the  written  coo- 
sent  of  the  Council,  or  the  Engineer,  and  the  Contractor.  The 
arbitiator  shall  have  power  to  open  up,  review,  and  revise  any 
certificate,  opinion,  decision,  requisition,  or  notice,  save  in  r^;ard 
to  the  said  matters  expressly  excepted  above,  and  to  determine 
all  matters  in  dispute  which  shall  be  submitted  to  him,  and  of 

*  See  boIm  prooedliig  page. 
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which  notice  shall  have  been  given  as  aforesaid,  in  the  Bame 
manaer  as  if  no  such  certidoate,  opinion,  decision,  TeqnifiitioD, 
ornotice  had  been  given.  Upon  every,  or  any  auch  reference, 
the  cost  of  and  incidental  to  the  reference  and  award  reepectivelj 
shall  be  in  the  discretion  of  the  Arbitrator,  who  may  determine 
the  amount  thereof,  or  direct  the  same  to  be  taxed  as  between 
solicitor  and  client,  or  as  between  party  and  party,  and  shall 
direct  by  whom  and  to  whom  and  in  what  manner  the  same 
shall  be  borne  and  paid.  This  submission  shall  be  deemed  to 
be  a  submission  to  arbitration  within  the  meaning  of  the  Arbi- 
tration Act,  1899 : 

Provided  always  that  this  clause  shall  not  apply  to  any  con- 
tract, the  tot^  original  amount,  sum,  or  value  of  which,  exclusive 
of  any  extras  or  additions,  is  less  than  one  thousand  pounds 
(1000/,),  or  to  any  differences  or  disputes  which  in  connection 
with  any  one  contract  shall  involve  a  total  amount,  sum,  or  value 
of  less  than  fifty  pounds  (50/.),  in  either  of  which  two  events  all 
matters  arising  out  of  the  contract  and  any  diSerence  or  dispute 
shall  be  in  the  sola  judgment  and  discretion  of  the  Engineer, 
whose  decision  shall  be  final  and  binding  on  all  parties  and 
without  appeal. 

ParCED  SCHB3)0LKS   WITH  TENDERS. 

The  same  Federation  drew  the  attention  of  the  Council  to  the 
practice  of  many  engineers  to  local  authorities  requiring  that 
priced  bills  of  quantities  and  schedules  should  accompany  tendezs. 
The  Council  passed  the  following  resolution,  and  recommend  the 
same  for  adoption  by  the  Members : — 

"  That  it  is  not  necessary,  nor  is  it  desirable,  that  priced 
bills  of  quantities  and  schedules  should  be  sent  in  openly  with 
the  tenders ;  but  that  it  is  essential  that  the  prices  in  the  bill  of 
quantities  and  schedule  should  he  approved  by  the  engineer 
before  a  tender  is  recommended  for  acceptance," 

HODSINO  AMD  TOYTN  PLAMNING   CONFEBBNCK, 
The  Council  record  with  gratification  the  great  success  of  the 
Conference  held  at  West  Bromwich  in  connection  with  the  lost 
Annual  Meeting,  when  nearly  two  hundred  delegates  were  ap- 
pointed by  their  respective  authorities  to  attend. 

Sevent«en  papers  dealing  with  the  subject  ia  all  its  aapecta 
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were  read  and  discussed,  and  were  subsequently  printed,  together 
with  the  discuBsiona,  in  a  volume  published  by  Meaars.  £.  &  F.  N. 
Spon,  Ltd.,  57  Haymarket,  price  10«.  6rf.  Copies  may  still  be 
obtained,  but  the  edition  ia  being  rapidly  exhausted. 

The  papera  were  profusely  illustrated  and  numerous  repro- 
ductions of  the  plans  kindly  lent  by  vaiious  authorities  and 
others,  and  exhibited  during  the  Conference,  were  also  included 
in  the  volume. 

Unfortunately  the  engagements  of  the.!Right  Hon.  John 
Burns,  President  of  the  Local  Government  Board,  prevented  his 
attendance,  but  in  a  letter  subsequently  written  to  the  Secretary 
he  oonveyed  his  hearty  congratolations  to  the  Institution  upon 
the  valuable  addition  afforded  by  the  volume  to  the  literature 
upon  this  important  subject. 

The  Council  have  received  an  invitation  from  the  B.LB.A. 
to  appoint  delegates  to  a  conference  to  be  held  in  the  near  futui-e 
to  consider  the  necessity  for  the  co-ordination  of  town  planning 
schemes.  The  Council  have  delegated  Messrs.  John  A.  Biodie, 
J.  W.  Cockiill,  and  H.  E.  Stilgoe  to  represent  the  Institution  at 
this  conference. 

HONOUBS  TO  MBUBEItS. 

The  Council  record  with  gratification  that  the  honour  of 
Knighthood  has  been  bestowed  on  one  of  the  membera  of  the 
Institution,  Sir  Maurice  Fitzmaurioe,  C.M.6.,  and  that  a  Fast 
President,  Mr.  John  A.  Brodie,  has  been  chosen  to  advise  the 
authorities  in  the  town  planning  of  Delhi,  the  new  capital  of 
India. 

Emgihbebuio  Apfoihtiunts  BoaiU). 
The  Council  desire  to  draw  the  attention  of  the  members  to 
the  Appointments  Board  recently  formed  by  the  Institution  of 
Civil  Engineers.  This  Board,  for  a  nominal  fee,  will  endeavour 
to  bring  those  requiring-engineering  assistants  and  those  qualified 
to  fill  the  position  into  contact.  At  the  same  time  the  Coundl 
would  remind  members  that  the  services  of  the  official  staff  of 
this  Institution  are  always  at  their  disposal  in  this  direction. 

MUTCfAL  DKFINCB  FcND  AMD  THE   CaSB  OF  Me.   W.  JoHE8 

(CoLWYN  Bay)  v.  Frost. 
The  Council  referred  this  particularly  hard  ease,  in  which 
the  plaintiff  was  compelled  to  bring  an  action  to  vindicate  hia 
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character,  to  their  aoUcitor,  Mr.  A.  M.  Bramall.  Mr.  Jones 
achieved  complete  auocess,  being  avarded  heavy  dam^es  and 
his  costs,  but  unfortunately,  the  defendant  proved  to  be  utteiiy 
without  means,  and  Mr.  Jones  has  been  unable  to  recover  either 
dam^es  or  costs,  the  latter  amounting  to  some  240^. 

Mr.  Bratnall  advised  the  Council  that,  although  legal  assist- 
ance might  have  been  provided  out  of  the  funds,  had  application 
been  made  to  the  Council  for  such  aasistaoce,  the  memorandnm 
clearly  prohibited  the  payment  of  any  sum  of  money  to  recoup 
Mr,  Jones. 

Hitherto  the  power  to  assist  members,  by  the  provision  of 
legal  advice,  contained  in  the  Memorandum,  has  been  relied 
upon,  but  with  the  increased  scope  of  the  Memorandum  as  it 
now  stands,  the  Council  feel  that  a  Defence  Fund  has  become  an 
urgent  necessity.  On  the  motion  of  Mr.  A.  D.  Greatorex 
(President),  the  Council  recently  referred  the  matter  to  the 
chairmen  of  their  Standing  Committees,  and  it  is  to  be  hoped 
that  a  scheme  will  shortly  be  placed  before  the  members  for 
their  approval  and  adoption. 

In  the  meantime  the  Council  have  started  the  mutual 
Defence  Fund  with  donations  amountii^  to  some  30^.,  and  a 
circular  letter,  appealing  for  immediate  support,  accompanies 
this  Ileport.  Dueot  financial  aasistanoe  from  the  funds  of  the 
Institutaou  being  prohibited  by  the  Memorandum  of  Associa- 
tion as  aforesaid,  the  Council  have  already  assisted  out  of  the 
Defence  Fund,  and  trust  that  a  cordial  response  from  the 
members  will  enable  them  further  to  assist,  the  hard  case  above 
referred  to,  and  to  place  the  Fund  on  a  working  basis. 

Standardisatiok  Comuittse. 

Ttiis  Committee  has  held  numerous  meetings  dunng  the  past 
year,and  has  had  under  considerationanumber  of  matters  relating 
to  standardisation,  the  more  important  being  the  following : — 

Concrete  Flags. — The  standard  specification  has  been  com- 
pleted and  published  at  2«.  6(f.  per  copy.  It  has  met  with  a 
ready  sale,  and  the  first  edition  is  being  rapidly  disposed  of. 

VitHJUd  Pipes. — See  Delegates'  Beporta. 

Period  of  Loans  for  Woai  Paving. — This  question  has  also 
be«i  under  the  consideration  o£  tie  Committee,  and  they  have 
now  received  an  intimation  &om  the  L.  G.B.  that,  as  a  general  tvie. 
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the  period  for  repayment  of  loans  for  oieoaoted  soft  woods  will 
be  the  some  as  for  hard  wooda,  viz.  ten  years,  the  period  for  nn- 
creosoted  sofb  woods  being  five  years. 

Roads  CoiCMirrKK. 
The  Council's  attention  having  been  called  by  the  Cyclists' 
Touring  Club  to  the  damage  caused  to  road  surfaces  by  studded 
tyres,  a  reply  was  sent  that  the  Council  had  already  endeavoured 
to  obtain  an  amendment  to  the  law  relating  to  this  subject,  and 
will  continue  to  press  the  importance  of  the  matter  upon  the 
L,G.B,  The  Council  have  given  careful  attention  to  the  ni^nt 
necessity  of  amendments  to  the  Highways  and  Locomotives  Act, 
1878,  and  the  Heavy  Motor  Car  Order,  1904,  and  have  made  strong 
representations  to  the  Local  Government  Board  accordingly.  The 
Council  have  also  considered  suggestions  as  to  caution  symbols, 
and  have  forwarded  their  recommendations  to  the  County  Councils' 
Association.  A  resolution  passed  by  the  Lower  Thames  Valley 
District  Surveyors'  Association,  as  to  further  powers  being  con- 
ferred upon  local  authorities  to  define  the  routes  of  heavy  motor 
traffic,  was  received.  After  careful  consideration  the  Council 
found  themselves  unable  to  agree  with  the  suggestion  that  local 
authorities  should  have  conferred  upon  them  the  power  to  define 
routes  for  such  traffic. 

Delegates. 
The  following  gentlemen  have  been  appointed  to  serve  the 
lustitution  as  d^egates  to  other  bodies : — 

Messrs.  Charles  Jones,  Hon.  Secretary  to  the  Sanitary  Inspec- 
tors' Examination  Board. 
„      A.  D.  Greatorex  and  N.  Scorgie  to  the  N.A.L.G.O. 
„      E.  B.  B.  Newton  to  the  Plumbers'  E^iatiation  Com- 
mittee. 
„      W.  Harpur  and  C.  F.  Wike  to  the  Engineering  Stan- 
dards Committee  (Tramway  Bails). 
„      J.  Patten  Barber,  E.  J.  Elford,  and  F.  W.  Pearc©  to 
the  Engmeering  Standards  Committee  (Vitrified 
Ware  Pipes). 
„      E.  J.  Elford  and  B.  J.  Thomas  to  Engineering  Stan- 
dards Committee  (Conference  on  Boad  Materials). 
„      A.  D.  Greatorex  and  J.  Walker  Smith  to  the  Boyal 
Sanitary  Institute  Congress, 
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Messrs.  E.PuruellHooley  to  tbe  Central  Committee  on  Bood 
Statistics. 
E.  Purnell  Hooley,  H.  P.  Maybury,  and  R  J.  Thomas 
to  Central  Committee  od  Hoad  Statistics  (Confer- 
ence on  Highways  and  Bridges  Act). 
G.  F.  Carter,  E.  J.  Elford.  T.  W.  A.  Hayward, 
E.  B.  B.  Newton,  and  N.  Scorgie  to  the  Institation 
of  Electrical  Engineers  (Joint  Conference  on  Street 
Lighting). 
A.  D.  Greatorex,  E.  P.  Hooley,  A.  T.  Davis,  H.  P. 
Maybury,  and  E.  J.  Thomas  to  the  General  Com- 
mittee, International  Eoads  Congress,  1913. 
„       E.  J.  Elford,  A.  D,  Greatorex  to  Engineering  Stan- 
dards Committee  (Caat-iron  Pipes). 

Befobts  fbou  Delegates. 

Mk.  K.  Scosgie  :  National  Assodation  of  Loeal  Qovemment 
Queers. — During  the  past  year  meetings  of  the  Kational  Council 
have  been  held  in  London  and  at  Leamington,  and  the  member- 
ship roll  since  the  last  report  has  increased  by  nearly  seven 
thousand. 

The  activities  have  been  great  during  the  past  twelve  months, 
one  of  the  most  notable  aocompliahments  being  the  inauguration 
of  an  extensive  scheme  of  examination  for  the  clerks  of  the  variona 
departments  of  a  local  authority.  This  scheme  has  met  with 
univerBal  approval  by  the  progressive  young  men  engaged  in  local 
government  administration,  and  will  meet  a  long  felt  want  by 
those  officers  who  have  never  before  had  an  opportunity  of  secur- 
ing a  diploma  of  efficiency  in  their  particular  kind  of  work. 
There  is  not  any  intention  by  the  N.  A.L.G.O,  of  competing  with 
existing  examinations  conducted  by  professional  associations,  and 
every  precaution  has  been  taken  to  avoid  overlapping. 

In  the  surveyors' section,  the  professional  side  is  not  touched, 
but  an  examination  for  clerks  in  engineer  and  surveyors'  depart- 
ments is  held.  The  syllabus  for  this  department  is  wide,  and 
any  clerk  desirous  of  passing  the  examination  will  have  to  be 
well  versed  in  the  general  routine  and  organisatioa  of  a  surveyor's 
department,  and  be  possessed  of  a  good  knowledge  of  the  law 
relating  to  our  work.  Anything  which  tends  to  improve  the 
efficiency  of  the  municipal  clerk  should  be  grasped  by  both  hands. 
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The  lanaching  of  the  N.A.L.G.O.  examination  scheme  will  bo  a 
decided  help  to  the  engiaeei'S  and  aurveyors  of  the  service  since 
it  helps  to  make  more  proficient  their  clerical  staffs. 

The  Benevolent  and  Orphans'  Fund  which  only  came  into 
real  existence  about  twelve  months  ago  is  making  rapid  strides. 
During  the  past  year  several  cases  of  distress  have  been  taken  in 
hand.  It  is  confidently  anticipated  that  by  the  end  of  the  Asso- 
ciation's current  year— September  next — several  hundreds  of 
pounds  will  have  been  accumulated.  With  such  an  extensive 
membership  as  the  N.A.L.G.O,,  and  given  proper  support,  it 
should  be  possible  for  this  fund  to  meet  all  cases  of  distress  that 
may  occur  in  the  local  government  service.  The  ideal  beiog  aimed 
at  by  the  N'ational  Association  is  a  high  one,  and  it  is  quite 
within  the  bounds  of  possibility  that  its  scope  of  usefalnese  will 
overtake  that  of  the  N.U.T.  and  other  great  institutions. 

The  superannuation  question  is  the  one  no  doubt  nearest  to 
our  hearts,  and  no  one  can  say  that  the  N.A.L,G.O.  is  lacking 
in  efforts  to  bring  about  legislation  embodying  a  system  of  de- 
ferred pay  for  municipal  officers.  It  is,  however,  a  problem 
pregnant  with  difficulties,  one  of  the  greatest  of  which  is  to 
educate  our  employers — the  authorities — to  realise  that  the 
officers  will  not  benefit  alone  by  a  proper  scheme  of  national 
superannuation.  The  primary  object,  and  ultimate  effect,  of  a 
national  superannuation  scheme,  is  efficiency.  It  is  no  rash 
statement  to  say  that  a  contented  municipal  officer  ia  a  valuable 
asset,  and  to  be  relieved  of  the  worry  of  making  provision  for 
the  evening  of  our  careers  would  allow  most  of  us  to  give  our 
best  to  the  service  with  a  feeling  of  contentment.  The  policy 
of  the  National  Association  is  not  to  rush  hazardously  to  Parlia- 
ment and  demand  superannuation,  but  to  petition  the  Govern- 
ment and  the  local  authorities,  through  their  organisations,  with 
a  view  to  an  all-round  appeal  being  made  for  treating  the  local 
government  officer  like  other  public  servants  as  regards  super- 
annuation. In  this  direction,  rapid  strides  have  been  made. 
The  N.A.L.G.O.  has  been  successful  in  enlisting  the  sympathy 
of  the  Comity  Councils'  Association,  the  Urban  District  Coun- 
cils' Association,  and  is  now  in  negotiation  with  the  Associa- 
tion of  Municipal  Corporations,  which  important  body  it  is 
hoped  will  make  a  favourable  report  in  the  near  future.  It  is 
much  better  to  meet  any  opposition  before  going  to  St.  Stephen's 
than  after  entering  the  House  of  Commons,  and  the  N.A.L.G.O. 
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is  to  be  complimented  upoB,  and  encourg^ed  in,  furthering  the 
safe  policy  which  it  has  adopted  on  this  important  matter. 

Security  of  tenure  of  office  is  another  sabject  which  intereata 
the  municipal  engineer,  and  it  will  no  doubt  be  a  source  of 
satisfaction  that  the  N-A-LG-O.  superannoation  inclndes  a 
clause  to  ensure  the  security  of  tenure  of  the  ofKce  of  the  local 
government  officer. 

The  interests  of  the  local  government  officer  have  been 
closely  watched  with  regard  to  the  National  Insurance  Act. 
A  special  committee  has  been  sitting  for  many  monUis  past, 
and  has  made  periodical  reports  to  the  federated  branches,  re- 
peatedly making  suggestions  as  to  the  line  of  action  which  they 
should  take  up.  An  Approved  Society  has  been  formed  throngh 
which  the  officers  will  get  better  benefits  than  any  other  society 
can  offer  in  retnm  for  the  minimum  total  contributions  of 
employer  and  employee  of  Id.  per  week.  This  step  is  one  of 
paramount  importance  to  local  government  officers,  and  will, 
no  doubt,  be  supported  by  thousands. 

The  KA.L.Gr.O.  has  applied  for  a  Eoyal  Charter  of  Incor- 
poration, and  is  now  awaiting  the  decision  of  the  Privy  Council. 

The  forgoing  repori;  de^  chiefly  with  what  might  be  termed 
the  "  large  "  objeots  of  the  Association  ;  but  the  work  and  in- 
fluence of  the  N.A.L.Cr.0.  is  by  no  means  confined  to  those 
matters.  The  qaestion  of  altering  the  Treasury's  ruling  on  com- 
pensation on  abolition  of  office  has  received  careful  attention 
during  the  past  year,  and  the  efforts  of  the  N.A.L.G.O.  will  no 
doubt  bring  about  some  improvement.  Assiatanoe  has  been 
given  to  the  Irish  officials  in  their  efforts  to  include  safeguards 
in  the  Home  Bule  Bill.  The  Association  has  also  been  of  great 
assistance  to  a  large  number  of  officers  in  tendering  legal  advice 
on  matters  affecting  their  status,  and  this  year  a  lai^  proportion 
of  the  Association's  income  has  been  earmarked  for  law  and 
parliamentary  purposes. 

Mr.  W.  Harpub  :  Your  representatives  on  the  Engineering 
Standards  Sub-Committee  on  Tramway  Kails  have  to  report  that 
little  work  has  been  done  in  connection  with  standardisation 
during  the  past  year,  their  work  having  practically  ceased  when 
the  standards  were  agreed  to  by  the  main  committee. 

There  have,  however,  during  the  year,  been  several  additions 
made  to  the  committee,  and,  in  consequence,  there  have  been 
proposals  for  certain  alterations  in  the  standard  sections  of  rails. 
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Notbiug,  hovever,  haa  been  definitely  decided  apoo  these 
matters,  whicli  are  still  under  consideration. 

Recently  further  additions  to  the  Tramway  Eails  Sab-Com- 
mittee have  been  made  by  the  appointment  of  two  additional 
representatives  each  from  The  Light  Eailways  and  Tramways 
Association  and  The  Municipal  Tramways  Association. 

As  a  oonsfiqaence,  your  tramways  committee  have  asked  for 
similar  increased  representations  on  the  sub-committee,  and  the 
matter  is  to  come  before  the  main  committee  at  an  early  date. 

Mb.  E.  J.  Elpord  :  Vitrified  Ware  Sewer  and  Drain  Pipes,-^ 
The  draft  specification  prepued  byyour  Standards  Committee  has 
been  referred  to  the  Engineering  Standards  Committee,  and  is  now 
being  dealt  with  by  a  sectional  committee,  comprising  engineers, 
architects,  manufacturers,  and  representatives  of  Government 
departments.  The  varioos  clauses  of  the  draft  have  been 
discussed  at  considerable  length,  and  a  number  of  points  have 
been  agreed.  The  representatives  of  this  Institution  have 
reported  &om  time  to  time  to  the  Standardisation  Committee, 
and  various  modifications  have  been  agreed  to. 

Cast-iron  Pipes. — The  Committee  have  drafted  a  specifica- 
tion, which  has  been  printed  and  circulated. 

Mb,  £.  J,  Thouas:  Tour  delegates .  attended  a  conference 
called  by  the  Engineering  Standards  Committee  to  consider 
whether  the  standardisation  of  road  material  is  desirable. 

It  was  resolved  that  sach  standardisation  was  desirable,  and 
that  the  Main  Engineering  Standards  Committee  be  recommended 
to  form  a  Sectional  Committee  to  deal  with  the  matter. 

Mr.  T.  W,  a.  Hatward  :  The  Council  last  year  were  invited 
to  send  five  representatives  to  a  conference  to  take  into  con- 
sideration the  preparation  and  issue  of  a  standard  specification 
for  street  lighting.  The  Council,  on  the  recommendation  of  the 
Standardisation  Committee,  appointed  the  following  as  their 
representatives :— Messrs.  G.  F,  Carter,  E.  J.  Elford,  T.  W.  A. 
Hayward,  E.  E.  B.  Newton,  and  N.  Scorgie. 

Thirteen  meetings  have  been  held,  the  attendances  of  your 
representatives  being  as  follows  : — Mr.  £.  J.  Elford,  12 ;  Mr. 
X.  W.  A.  Hayward.  12 ;  Mr.  E.  B.  B,  Newton,  11 ;  Mr,  G.  F. 
Carter,  9 ;  Mr.  N.  Scorgie,  8.  The  draft  specification  has  been 
prepared,  and  will  in  the  near  future  receive  the  consideration 
of  the  Council  of  the  Institution.  It  is  hoped  that  the  specifi- 
cation may  be  issued  at  no  distant  date. 
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Mb.  K  Pubnell  Hooley  :  The  question  of  systematically 
dealii^  with  direction  posts  and  danger  signals  has  again  been  the 
chief  qnestion  before  the  committee,  aa  the  committee's  previous 
recommendations  were  ^ain  amended  by  the  County  Councils' 
Association.  A  difficulty  in  getting  sufficient  members  to  at- 
tend on  any  one  day  has  been  experienced,  and  the  committee 
has  been  asked  to  accept  the  name  of  a  second  representative  of 
this  Institution. 

Mb.  E.  J.  Thomas  :  International  Roads  Congress. — Messrs. 
A.  D.  Greatorex,  E.  P.  Hooley,  H.  P.  Maybury,  and  R.  J.  Thomas, 
ifipreaentii^  the  Institution  upon  the  Gleneral  Committee  of  the 
International  Roads  Congress,  1913,  attended  the  meeting  of  the 
General  Committee,  when  snb-committees  were  elected  to  deal 
with  each  question  set  forth  in  the  otBcial  programme.  It  is 
satisfactory  to  note  that  the  Institution  is  represented  by  a  large 
number  of  members  upon  these  sub-committees.  Several  meet- 
ings have  been  held,  the  course  generally  adopted  being  to  invite 
observations  and  opinions  on  each  question  from  those  conversant 
with,  and  experienced  in,  the  branch  of  road  work  referred  to. 
Each  Committee  will  consider  the  views  set  forth  in  these  com- 
munications, and  prepare  for  the  Congress  a  report  indicating 
the  generally-accepted  practice  in  this  kingdom  relative  to  Uie 
question  under  review. 

Mf.  Charles  Jones  (Hon.  Secretary):  The  work  in 
connection  with  the  Sanitary  Inspectors'  Examination  Board  is 
carried  out  in  a  very  satisfactory  manner,  and  the  examinations 
give  evidence  of  a  higher  degree  of  proficiency  year  by  year. 
These  examinations  were  held  in  1911,  two  in  London,  and  one 
in  Birmingham,  the  total  number  passed  was  56,  viz.  Males,  27 ; 
Females,  29. 

.  Conclusion. 
In  conclusion,  your  Council  feel,  in  a  review  of  the 
proceedings  which  have  occupied  the  attention  of  the  various 
Committees  and  the  Council  at  large,  that  they  have  much 
reason  to  congratulate  the  Members  upon  the  satisfactory  results 
of  the  year.  There  has  been  no  more  critical  year  in  the 
history  of  the  Institution.  Subjects  upon  which  much  dif- 
ference of  opinion  existed  have  been  satisfactorily  arranged, 
and  new  departures  have  been  inaugurated  which,  your  Council 
feel  assured,  will  tend  stiU  further  to  strengthen  the  bonds 
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of  tiQion  which  in  the  past  have  tended  so  materially  to  the 
best  intereats  of  the  Institation  in  which  we  are  all  so  deeply 
intarested. 

Ghabi;B3  Jonxs, 

General  Hon.  Secretary. 

Thomas  Colb, 

11  ViOTOBU  STItraT,  •'' 


The  President  then  presented  the  President's  Prize  and  the 
Institution  premiums  awarded  for  the  best  papers  read  at 
meetings  of  the  Institution  during  the  past  year. 

Messrs.  Wood,  Drew  &  Co.  were  re-elected  auditors,  and 
their  remuneration  fixed  at  fifteen  guineas. 

The  following  were  elected  scrutineers :  Messrs.  K.  J. 
Angel,  C.  J.  Dawson,  F.  Harris,  T.  Henry,  P.  G.  Killick,  W.  F. 
Loveday,  A.  E.  Prescott,  and  W.  B.  Purser. 

It  was  resolved  that  in  the  event  of  any  member  elected  a 
acmtineer  becoming  a  candidate  for  office,  he  should  be  dis- 
qaalified  from  acting  as  scrutiueer. 

Mr.  Greatorex  then  introduced  his  successor,  Mr.  R.  J. 
Thomas,  and  vacated  the  chair  in  his  favour. 

Mr.  J.  S.  Brodie  moved,  Mr.  Harpur  seconded,  "  That  the 
best  thanks  of  this  meeting  be  given  to  Mr.  Greatorex,  for  his 
management  of  the  affairs  of  the  Institution  during  the  past 
year,"  This  was  supported  by  Sir  James  Lemon,  and  Mr.  0. 
Jones,  and  carried  unanimously. 

Mr.  Greatorex  duly  acknowledged  the  vote. 

A  very  pleasing  little  ceremony  took  place,  in  the  presenta- 
tion by  the  Council  of  a  silver  cradle  to  Mrs.  Greatorex,  to 
mark  the  interesting  event  of  the  birth  of  a  daughter  during 
Mr.  Greatorex's  year  of  office  as  President.  Mr.  Thomas  made 
the  presentation  in  happily  chosen  words,  and  Mr.  Greatorex 
replied  in  warm  acknowledgment.  The  cradle  was  passed 
round  for  inspection,  and  received  contributions  amounting  to 
10/.  15s.  for  the  Orphan  Fund. 

[NoTS. — The  Presidential  Address  of  Mr.  B.  J.  Thomas, 
together  with  the  papers  read  at  the  39di  Annual  Meeting, 
and  at  District  Meetings  held  during  1912-1913,  will  be 
reported  in  Volume  XXXIX  of  the  "  Proceedings  of  the 
Institution." — Ed.] 
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Foatagv      

G«Denl     

„  L«gklC3iaigM      

„  AndJtFM      

„  Auoaata  written  off— 

Bnbaoriptiou 

InTMtmeDta      

Offloa  Fnmitora      


Shr. 


BALANCB-SHEBT  ON 


To  Snnd?  Cndlton 

„  Pieminmi  In  reipeot  of  Tolnme  XXXVII.    ..      . 
„  Bnbaoriptioiu  in  adTanoe 

„  Aoemnnlated  Fnad — 

Balanoe  at  April  SO,  1911      

It—  Defioienoy  for  year  ending  April  SO,  1912. 


it(|Mrt  to  M<V<mt«i4f  H«  JiuttttiMciniif  JTMite^Mf  Mid  Ontnty  AvbtMT*. 

>r  Hctlon  lis  «r  tlia  Ounwulra  (OoiuolldMloa) 

ilDBd  tlH  ibova  Incims  ud  EinMHan  Ai:ttJ«n 

id^ltto  lolD 


•a  iMirt  nqnind.    Tb«  tUuM  lib«W  In  « 


IT  wtBloii  ta  jmnrly 

.  _  „ .^ _«tTlaw«ftbaaut<ii(  tk«b^*HstlnA  ttUn 

M  bin  ot  our  iDforaiUoa  anil  (be  axpUnaUodt  glnn  to  w,  and  ••  abowi 


£      a.  d. 

IM    1  8 

15  15  0 

82  18  6 


.y  Google 


FOR  THE  TEAR  ENDING  APRIL  SO.  1912. 


XHCOMB. 

Bj  Snbwnlptioiu 

„  EntnukwFeM      

„  DelsgatesFeM      

„  Sale  of  ProoMdioK*     

H  Inteiwt  on  IiiT«*tmeiit«  and  on  Depcalt 

„  Deflcieacf  for  Tmt  carried  to  Aooamiilat«d  Fimd , 


256    6 

M    1    < 
12S  10    ' 

7S  IS    < 


APRIL  80,  1912. 


BrOMh— 
atBMk 
in  Hand 

itTettnen.- 

£190  SontfaamploD  Corporation  U  %  Sbwk  at  H 

£S5S2*.9(I.India21%Btaokateu     

XeSO  0*.  3d.  Londm  Conntj  21  %  Stook  at  71 
£200  HetropoUlao  ^  %  Conaolidated  Stock  at  77t 
£407  11*.  M.  New  South  Walei  31  %  Stock  at  97} 
£600  India  S|  %  Stock  at  98 

Bvboariptlom  in  Arrear       

£mi  Beaerre         

A-monnt  due  for  Bala  of  Prooeedingt        

Stook  of  ProQMdinga— eatimated  Talne 

Office  Tnmitnra 


178  12  0 
se7  16  9 
161  10    2 


A.  D.  GsuTOanx  (FnndMQ. 
Jiiua  LmMON  (Hon.  TrMimnr). 
Cbablb  Johh  (Hon.  Stenlaij). 
Thomas  Oou  (&«r«tanr). 


Google 


,  Google 


APPENDIX. 


Btatistiul  Betd&kb,  etc. 

Exjuii»atioiis,  BicaiiUTiotis  and  Sample  Quxsnoiis 
Ckrtifjcatbo  Gandidatbs,  1911 — 1912 
Bojuto  or  EzAMiHzas 
HuioiBS  OF  Deceiskd  Mkmbkbs.. 
Tub  Obphan  'Farm,  Couhittee  and  Ovficbbs 
„  „        Report  toe  1911 

»  „  DONATIONB  AND  SlIBSCRlPTlONS  FOR  1911 


479 
485 


.y  Google 
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STATISTICAL  RETURNS 

On  the  following  sabjeots  lie  at  the  Offioea  of  the  Institntion, 
11  Tictoria  Street,  WeetminBter,  8.W.    Those  marked  thos 

*  ate  in  dnplicate,  and  can  be  borrowed  for  pernBal  by 
Members  on  application  to  the  Secretary.    Those  not  marked 

*  can  only  be  inspected  ab  the  Offices. 

N.R — Flkub  qdotx  BBrassKoi  Nuhbbb  whri  appltikq  toi 
LoAH  or  Bbtdbnb. 


B«r.No. 
13 


1 
49 


36 
67 


Abattoibs  (Pdblio). 

"W.  Chappie  Bddoweo.     1902. 

CSUETBBIXB   (PdBLBI). 

H.  Bichardson.    1904. 

DBADtAOB  COHMBOTIOKS  (PbITATIJ. 

*H.  Bicfaardson.     1902. 

DsAiNA.aB  (Honas). 
J.  Atkioflon.     1894. 

Draihaob  (Nbw  BoiLDiHoa). 

•E.  J.  LoTegrove.    1896. 
FiBB  Bbiqadbs. 

Gt.  T.  Lyuam.    1899. 

•H.  W.  Longdin.     1907. 

Hoemui  (iNTBonoca  DmE&aBs). 
'J.  Walker  Smith.     1905. 

LuouB,  Ck>in>iTiOHS  of . 
•A.  E.  Collins.    1906. 

LiaBitHO  (Elboibio). 
J.  W.  Brown.    1894. 
J.W.  CookrilL    1891. 
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APPBiroix. 

LiaHTiNQ  (Eleotbio). 

W.  A.  DaTies.     1893. 

B.J.SiIooot    1896. 

LiGHiiKa  (Gu). 

J.W.B»dIoy.    1896. 
P.  Bos.    1896. 

lilamiHa  (Public  Snunr). 
0.  CSmitt.    1892. 

A.H.Q>mpb«a    1895. 
•E.  J.  Loregtove.     1900. 
•A.  E.  Nioholi.    1903. 

*G.  Chambers  Smith.     1908 

•F.C.Cook.    1907. 

LlOHTlBG  (FOBLIO   STBEM")  (TUES  OF). 

"O.  W.  Warr.     1908, 

Liquid  NtoHT  Son.  (DiaPOflAL  or). 
•a.  T.  L;iiam.     1899. 

MoiOB  Waoons  (Utility  Ain>  WoBKiNa  Qt), 
"J.  Walker  Smith.     1905. 
•B.  J.  Angel     1903. 

Fatehbnts  (Gokpaiubon  o7  Lmt  Aia>  Goat  or  Gbahitk 
iXD  Obiestomb). 
0.  T.  Wike.     1890. 

PavBHBMIS  (TlB-MAOASAIf). 

A.  E.  aUitia.     1896. 
J.  Hall     1896. 
'K  a.  gtioUand.    1897. 
W.  J.  Hadfield.    1910. 

PbIYAXB     StBEBT     iHPBOVBUBins     (CONSTHOCTIOK    Or 

WoBsa  or). 
W.  J.  Newton.    1802. 
■T.  J.  Bnahbroole.     1905. 
Public  Baihb  abi}  Washhcdsbs. 
•P.  Edingar.     1897. 
•J.  Wallrer  Smith.    1905. 
•A.  H.  Campbell    1907. 
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STATISTICAL   BETURNB, 

Bbfubb  (OoLutorioH  or). 
J.  Price.     1891. 
•A.  E.  Nichols.     1906. 
•E.  A.  Borg.    1906. 
H.  Clegg.     1905. 

SjEfHSB   (DKTTBTJOtORS). 

W.  Brooke.     1885. 

J-  Ciammage.     1899. 
Hefdsb  (DiBPoaAL  of). 

J.  Price.     1896. 
BKrusB  (Bbuotaii  or). 

0.  R  Fortnae.     1886. 
BoADs  (Madjtznanob  o»  Main). 

W.  Howard-Smith.     1894. 
KoADS  (Paviko  or  Madi). 

H.  Bichaidflon.    1899. 
BoADs  (Pbbvenxion  of  ddst). 

H.  Clegg.     1908. 
B0AD8  (Strak  Rollino  of). 

A.  W.  Parry.     1885. 
Roads  (Tab  Macadam). 
•W.  J.  Hadfield.     1912. 

BOAD8  (WATBBIHa  of). 

W.  Dawson.     1891. 

SOATEKOINQ    (SibBBT). 

C.  B.  Portuna     1886. 
Sewaob  (Bactebial  Tbeaiuekt  op). 

"J.  S.  Piclcering.     1905. 
Sbwaob  (Disposal  or). 
J.  H.  Cox.     1892. 
H.  Richardson.    1890. 
J.  W.  CookrilL     1900. 
•H.  Holmes.     1912. 
Sbwaqe  Disposal  Works. 
•Gr.  T.  Lynam.     1899. 
Sewers  (Vbuttlatioh  of). 
J.  T.  Eamshaw.    1893. 
'H.  O.  Whyatt.     1900. 
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BeCNo. 
64 
2B 


Seweb  Vbktilatioij. 

J.  Price.     1906. 

SLitTaHTSB-HoUSES. 

J.  W.  CockrilL    1885. 
Stbbstb  (Gonbibdotioh  of  New). 
rr.  R  SmitL     1902. 

SoPBRimnTATIOK. 

•A.  E.  ColUiie.     1906. 

SwmHDta  BA.TH8. 

•p.  K.  A.  WiUoughby.    1906, 
Tbau  Laboub. 

•T.  J.  EuBlibrooke.     1904. 
Tb&otion  (Horse  and  Motob). 

•W.  CooPEB.     1912. 
Traction  (HoneED.MoTOKFOBFiBEBBiGADBWoBK). 
■E.  H.  Essex.     1910. 
Tbauwayb. 

J.  E.  SwittdlfllinrBt    1891. 
Tbahwatb  (Eleotbio). 
•Q.  T.  Lyn&m.     1903. 
Town  Clerk  of  Birmingliam.     1899. 
Ghas.  Msyua     1897. 
TTkdebqbodnd  Telkfhonb  and  1'elboeaph  WntES, 

•a  T.  Lynam.     1899. 
Wateb  Bates. 

A.  W.  Lawson.     1898. 

Wateb  Sdpplx  (Diahetebs  Ain>  Depths  of  Kaihs 
Fbozen  ih  1895). 
E.  Pritohatd.     1895. 
Wateb  Sopplx  (fob  Domestic  akd  Gbnkbai.  Pdb- 
foseb). 
J.  T.  EajTs.     1890. 
Workmen's  DwELuNcifl. 

"J.  W.  Cockrill.     1897. 
Workmen's  Waqes  and  Eoubs  of  Labodb. 
J.  E.  Dixon.     1897. 

B.  H.  Haynes.    1897. 
S.  E.  Borgeie.     1899. 


.y  Google 


STATISTICAL  RBTUltSS,  483 

Tbahbaoiionb  or  Othxe  Institutions,  Books,  Eio. 

(Not  available  for  loan.) 

London  Gbamber  of  Commerce.    Beport  on  Cement  Admixtnies, 

1897.    (13.) 
Diainage  FroUemsof  the  East  (2  toIs.).     By  C.G.  James.     (26.) 
Field  Work  and  Instaromenta.    By  A.  T.  Walmialey.     (14.) 
Glasgow  Engmeering  Oonness,  Seotion  VII.  (Mnnioipal),  1901. 
Institution  of  Maohanioal  Engineeia. 

I^nd  Sorveying  and  Lerellmg.    'By  A.  T.  Walmieley.    (16.) 
Land  Tisatment  of  Sewage.    By  H.  T.  SooUa.     (3L) 
Metropolitan  Water  Board,  1911. 

Beinforcad  Concrete  Manual    By  Marsh  and  Dann.    (33.) 
Boyal  Scottish  Society  of  Arta. 
Boad  Making  Stores,  Attrition  Tests.     By  E.  J.  LovegroTe, 

J.  S.  Fleet,  and  J.  A  Howe.    (42.) 
Boads,  Gonstmotion  and  Maintenanoa     By  A.  Gtsenwell.    (27.) 
Sanitary  Engiaeering_(2  vols.).    By  Moore  and  Silcock.    (32.) 
Sanitary  Fittmgs  and  Plnmbing.    By  Q.  L.  SatoUffe.    (30.) 
Sanitary  Institnte. 

Sewerage  and  Sewa^  Disposal.    By  Prof.  H.  Bobinson.    (28.) 
Sewage  DispoasL    By  Prof.  H.  Bobinson.    (29.) 
Shanghai  Bociety  of  Engineers  and  Architects. 
Sodd^  of  Engineers. 

Sorreying  Instroments.     By  W.  F.  Stanley.    (16.) 
Bpboial  Befobts. 
(Not  available  for  loan  unless  marked  *.) 
Bacterial  Treatment  of   Sewage.      Prof.  Frank  Clowes,  D.Sc. 

(London),  and  A  C.  Houston,  M.B.,  D.So.    1904.    (1.) 
Bactwiologioal  Experiments  with  Sewage.     Borough  Surveyor, 

Leioestor.     1900.    (2.) 
British  Standard  Sections.     Engineering  Standards  Committee, 

1903.    (3.) 
Manchester  Main  Drainage,  Beport  on.     City  Surveyor,  Man- 
chester.    1896.     (4.) 
Pnbhc  Baths,  Instructions,  etc.,  to  Architects.    Sorreyor  to  the 

Urban  District  Conncil,  Handsworth.     1901.     (6.) 
Boad  Board,  Reports  as  to  work  of,  1911, 1912.     (40)  (41.) 
Sewage  Disposal,  Beport  on.    Boroash  Surveyor,  Bradfoid.    1896. 

(6.) 
Sewage  Disposal  Works,  Spdoiflcatian,eto.,  for.  Borough  Engineer, 

Blaokbnm.    1893.    (7.) 
Sewage  Purification.    J.  D.  Watson.     1903.    (8.) 
Sewer  Ventilation,  Beport  on.     Boroo^  Enginesr,  Leicester. 

1899.     (9.) 
*Town  Development  in  Qermany  and  Austria.    City  Engineer, 

Birmingham.    1910.    (38.) 

§,?.J?b,  Google 
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Tramway  Traction.    Oity  Snrreyor,  Birmmgham.    1899.    (31.) 

- —     Oity  Snrreyor,  Sheffield.     1897.     (10.) 

Well  Binking  and  Boring  Operations.     Snireyor  to  the  Urban 

District  Conndl,  Haodsworth.     1904.    (IL) 
Western  Anatralian  Hard  Woods.    Agent-General  Iot  Weetem 

Aostialia.     1902.    (12.) 

pAKFHIjrtB. 

{Not  avaUahU  for  loan  unleaa  marked  *.) 
'Asphalt  Macadam  Boadways.     G.  Biohardson.    1909.     (37.) 
"Bituminons  Road    Materials,   Examination    of,   Uichaitlson 

and  Forrest     1909.     (36.) 
'Bituminous  Boad  Materials.    C.  Bichordson.    1909.    (35.) 
Conical  Projection  of  Maps.     B.  H.  Foy.     1901.    (17.) 
'Design  of  Reservoir  Dams  irith  accounts  of  failoies.     F.  C. 

Uren.     1910.     (38.) 
Destructors  and  Steam  Frodaction.    W.  H.  Maxwell  1901.  (IB.) 
Fmmnlfe  and  Tables  of  Yalocdtiea  and  Diaohargefl  of  Seweis. 

T.  De  Oonroy  Meade.    1897.    (10.) 
Harrogate    Meteorological  Depoitment.       Observations  by 

F.  J.  Dixon.     (34.) 
Hodograph,  The.    T.  Fergnson.     1901.     (30.) 
Meteorology  of  Nottingham.     Also  Chart  showing  the  reUtioQ  of 
the  Nnmber  of  Deaths  &om  Tariotu  caoses  to  Meteorological 
Conditions.    (33J 
Mnnicioal  Sabwam    B.  M.  Parkinson.     1903.    (34.) 
Type  Drawings  for  Helboome  Sewerage.     W.  Tbwutee,  Chief 
Engineer,  Melboome.     (22.) 

JoimHAx& 
(Not  available  for  loan.) 
American  Electrician. 

„        EleotricalWorld  and  Engineer. 
„        Eagineeiiog  Becord. 
Biggs  and  Sou's  Contractors  Beoord. 
BmMer. 

Gasder's  Magazine. 
Controot  JoumaL 
Electrical  Ennnesr. 
Engineering  Times. 
Local  Goreminent  Chronicle. 
I«cal  Goremment  Officer. 
Page's  Magazina 
SomtaiT  Becoid. 
Street  Bailway  Journal. 
Surveyor  and  Mimioipal  and  County  Enginew. 
Surveying  and  Housing  World. 
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EXAMINATIONS. 


SYLLABUS. 


Thb  IntinnioK  or  Mi»noiPA.L  Attn  Oodmty  Ehoihkkrb  under- 
Uke  the  holding  of  Eiaminationa,  by  writtdD  pftpen  and  nod  twco,  ia 
the  {blloring  snhjeots : — 

EngiitMring  u  ipplied  to  Hnnioipal  work.    (Tvo  pftpen.) 

Bailding  Ooiutrnotion  uid  Materials. 

Sonitnrr  Soienoe  aa  applied  to  Towna  and  Buildings. 

Municipal  and  Local  GoTernment  Law  aa  relating  to  the  work 
or  Municipal  Engineers  and  Surreyon. 

Erery  candidate  who  applies  for  penniBeion  to  ait  for  the  Kxamina- 
tion  of  the  Inatitation  mnat  be  at  least  23  yean  of  age,  and  must 
possess  one  of  the  Oertifloates  hereinafter  mentioned  in  eaoh  of  the 
following  snbjeots ; — 

EmuBH,  inolnding  (1)  Bngliah  CompoaitioQ  ;  (2)  English  Onmniar, 
Indnding  Anolysli  and  Parsing;  (3)  English  Kiatorji  (4)  Geo- 
grapbr- 
Mathikatiob,  indnding  (1)  Ariihmttie — Tntgar  and  dedmal  fraotions, 
proportion,  aqoore  root,  rimplo  and  nomponnd  interest,  profit  and 
loes,  percentage,  H.O.F.  ai^  L.C.M. ;  {2)  Algebra — the  ordioar; 
rules ;  fraotimiB ;  brackets ;  umple,  nmnltaaeoua  and  easy  qnadiatlo 
eqiiations,andproblama  Involving  the  use  ofsnobeqoatioos;  H.O.F,; 
L.O.M.  -,  and  square  root;  (3)  Euelid—Qui  first  three  books. 

List  of  Certi&oates  which  will  be  aooepted  aa  eridenoe  that 
Candidates  possess  the  neoessoiy  qnalifications  in  the  Tarions  anb- 
jeots: — 

(I)  TftrauBH  CoMFOsmov  txn  (3)  Smlish  Okuoub. 

lUMitAf  ■i/' ImkIm:  XatrioBlottoa  Bxamlnatfon. 

ViOoria  VidMrtOf.  PrdlmlDary  BxaminatioD. 

(Mwriajro/A  JadrMM!  Preliminary  Kxamtnalfon  In  Beienoe. 

OUMrri^  of  QUugom ;  PrelbniovT  Exunlnatlon  in  Scfaaoe. 

IMvart^tf  of  Abardaat'.  Freliininary  Examination  in  Sdenoe. 

IMMrntvo/JSUMur^:  Preliminsr;  Examination  In  Seieaee. 

raJwrnlya/DnbUti;  Qeneral  Examination  at  (ud  of  Senior  BSvaluaan  year. 

UnivenU^  of  WaUt :  Hatrionlstion  BxaminattMi. 

Diaiiize'byGoogle 
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UntvtrtUf  of  Bimingliam:  HatarionUtlon  EiaminBtloii. 

Kln^i  Collega,  London :  Examination  fur  the  College  Hatrioalation  OertU- 

rata  in  Englneeting. 
Univmnt]!    OoUage,    London :    HatHenUtton    Ezuninatlon    (Bn^neering 

BepftTtment). 
Boyal  India*  Enjinetriftg  Coliage,  Cooptr't  Hill :  Entnuioe  Euniiwtion. 
cay  and  Guddi  of  London  Ctntral  TseAnJenJ  CoUega :  HatriciilBti<Hi  Exun- 

ination. 
VnivertUy  College, BrObi:  Prdimlnaiy  Euunioation  (EngineBring  DeparU 

BeolA  Edaealum  Dtpartmaid:  The  Leaving  Ceitiflrate. 
Oxford  and  Caviiridga  Behool*  Siamination  Board :  A  Higher  Certifleate. 
Vnivenitjf  of  Addaide :  Senloc  Publia  EiamtnatioQ. 
Onixvntiy  of  Tasmania :  Senior  Pnbllo  Examination. 

Cmfroj   WelA  Board :  Hooonta,  Benlor  or  Jonior.     Certtfloate  to  be  en- 
dorsed "  English  Compcaition,"  "  English  I«ngnage,"  and  "  Engliah 
Literature." 
Oxford  Local :  \       Certiflrate  for  Engliah 

Beoior  EiomiDation— Hononn  or  Paaa.  Langnage  and  Uteia- 

Junior  Examination — Hononra  or  Pass.   -  I,  tnre   will    be    aocepted 
Camhridgt  Loeal:  (  aa  qoalifloatioD roqnind 

Benior  Eiamination— Honours  or  Poai.  in  English  Gompoaitkn 

Junior  Eiamfnatlon— Hononn  or  Pmh.  )  "^  English  Grammar. 
8o<M.ii  of  AtU  :  Adnneed  stage— First  or  Seoood  Olan,  obtained  aince 
19M;  Intermediate  stage— First  Olaaa,  obtained  dnoe  19IH;  and  the 
certiflcatee  oorreeponding  thereto  obtained  prior  to  ISM. 
CoUeg*  of  Pneeptort :  First  Class  (or  Senior),  Beoood  CU«  (or  Jnnior),  in 
the  Profenional  PretlmiDary  Examination;  First  Claas  (or  Senior), 
Second  Claas  (or  Junior),  in  Certificate  Examination. 

(3)  EiTOLUB  BwroHT. 

VrUvtrMt  of  London :  HatrloalaUon  Examination. 

Fieloria  UnivoriUji :  Prellminar;  Examination. 

UnivertUt  of  81.  Andrtwi :  Pie]iminar7  ExaminatioQ  in  Botenoe. 

UnlrMriity  of  Qlatgoa:  Preliminary  Examination  in  Soienoo. 

VnitarMfi  of  Aberdeen  :  Preliminorr  Examination  in  Eiolenoe. 

Univenily  of  Sdinburgh  :  Preliminary  Examination  in  BolonM. 

Vnirartttji  of  Dublin:  General  Examination  at  end  of  Senior  Fieahman  jear. 

UiUvertitg  of  Walet :  Hatricnlotion  Examination. 

Umnrrtilf  of  BtmingJuim :  Matrioolation  Eiamloation. 

Kin^i  CiOlege,  London :  Examination  for  the  College  Matrionlatlon  Cwtil* 
oate  in  Engineering. 

VnivenUg  Ck^lege,  London:  Uatrionladon  Examination  (ElD^nMring  De- 
partment). 

Bogal  Indian  XiiginMring  OolUge,  Cooper'M  nm :  Entranee  Examination. 

OUg  and  GHilde  of  London  Oenttal  Tailuneal  CoOtge :  MatrlookUoK  Biau- 
ination. 

Dnivenilfi  CoUege,  Britlol :  Prelimlnair  BxamiDation  (Engineering  Depart- 

BaiUK  Eduoalion  DepartmmU :  The  Leaving  Ceitifloate. 

Oxford  and  CamMdge  BohooU  Sxaminatim  Board :  A  Highei  OertiSeata, 

rnJcwmfy  iff  Adelaide  i  Senior  Pabllo  Bxaminatisn. 

Unitenitr  of  Tamamia:  Bwior  Public  ExomfauOlan. 
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Ceniral  WeUt  Board :  Hononrs,  Senior  or  Junior. 

Oxford  Loeal  :  Aa  for  English  Composition  and  Engllah  Giaoimu.  Cer- 
tiflcate  fot  Hlitor;  wUl  be  aooepted  m  qualiflcation  reqabod  in  English 

Cambridgt  Load:  Airor£ii);l!ihCompontiona&d  EngliihClnuniiiAr.  O^ 
liflcato  (Senior  or  Junior)  for  History,  Oeography,  eta.,  will  be  aooepted 
u  qnalifloatloD  required  in  English  Hiitor;  and  Oeographj, 

Sotdely  of  ArU:  Ai  for  English  Conpoeition  and  English  Qiaaimar.  Cei^ 
tlflcnta  for  Commercial  History  and  Oec^rapby  will  be  aooepted  aa 
quallflcation  required  in  EoglLsh  History  and  Geography. 

CoBege  (^  Pneeplon :  At  tor  English  Compontiou  and  English  Grammar. 

(4)  GioaBAFaT. 

Untveriils  of  London :  Hatrioolation  Examination. 

Vielona  Omvtniln:  Preliminary  EiamiDation. 

Umiveriiiji  of  81.  Andreut:  Preliminary  Examination  in  Soknoe. 

Unimnily  iff  OiaigoiB:  Preliminary  Examination  in  Boienoe. 

nniveriily  of  Aberdetn:  Preliminary  Examination  in  Sotenoe. 

Vnivtnily  of  ^iftnburpA :  Preliminary  Examination  in  Soience. 

V^ivenii^  of  Dublin :  Generel  Examination  at  end  of  Benior  Freahman  year, 

ViUvfTtity  of  Wala :  Hatricnlation  Eiamiiuitloii. 

Univtrtit]/  of  Birmingham  ;  Matriculation  Examination, 

Kin^i  OoBege,  London :  Examination  for  the  College  Hatrlonlatkni  Certifi- 
cate in  Engineering. 

DniveriUj/  CoUega,  London:  Hatrlcnlution  Examination  (Engineering  De- 
partment). 

Royal  Indian  Enginttring  CalUge,  Coopa't  HiU :  Entranoe  Examination, 

dig  and  Onildt  of  London  Central  TedWiixiI  Colltga :  Matrionlatian  Exam- 
ination. 

Unitertity  Collect,  Briital:  Preliminary  Examination  (Engineering  Depart- 
ment). 

BeolA  Eduealion  Depaftmrnl:  The  LeaTtng  Certiflcale. 

Oxford  and  Cambridge  SiAocU  Examinalioti  Board :_  A  Higher  OartiOoate. 

Dniptntiijfof  Adilaide:  Senior  Public  Examination. 

Univmitg  of  Tatmania :  Senior  Public  Examination. 

Ceniral  Wdih  Board  :  Honours,  Senior  or  Junior. 

Oxford  Local :  As  for  English  Composition  and  Englislk  Grammar. 

Cambridge  Loeal :  Ai  for  English  History. 

Sotiitty  of  Arte :  Ai  for  English  History. 

College  of  Frecepton :  A*  for  English  Composition  and  Engliah  GnnHDor. 

Univertily  of  London :  Matriculation  Examination. 
Tidoria  tZmvM'nty :  Preliminary  Examination. 
.  Dniverntv  ef  St.  Andrtiet :  Preliminary  Examination  In  Bdenee. 
ntdvertity  of  Olatgev :  Preliminary  Examination  in  Keienoe. 
Vnietr^^  of  Aberdten :  Preliminary  Examination  in  Sdeooe. 
Univertitg  of  Bdinbmgh :  Preliminary  Examination  in  Bdence. 
Dnivertiiji  of  Dublin :  Genenl  Examination  at  end  of  Senior  F 
Univertilp  of  Wale* :  Matriculation  Examination. 
Unipertily  of  Birmingham :  Hatrioolation  Examination. 
Eing't  College,  London :  EzMnlnation  for  the  College  IT 
cats  in  Engineering. 
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IMvertilf  CaOtga,  London:  HatrlcnlftUon  Examination  (BngiDeOriDg  Do- 

pMtmeut). 
Itifol  Indian  Engnu»ring  OoSega,  Ooopet'i  Hill :  EntraDoe  Bsftminatioii. 
CUy  and  GnOdt  of  London  Central  Teehnieal  OoOtge :  Hatrioalatkni  Eiui- 

inailon. 
Vnivtnltf  OoBegt,  BridoL:  FralimiiiarT  Examination  (Engineering  Depait- 

SeUA  Bd»oation  l}«parimeiA :  The  Leaving  Oeitifloate. 

Ouford  and  Ganibrtdg«  SekooU  Sxamination  Board :  A  Higher  Gertiflo&te. 

Univtrtttfo/MUatiU:  BeniorPublio  Examination. 

VnivartUi/  of  Tatmanfa :  Benlor  Pnblio  Examination. 

Poniral  WtiA Board:  Hoaonra,  Senior  or  Jnaior.    Certiflaate  tobe  endoned 

"  ArithntBtio,"  "  AJgebia,"  and  "  Geometry." 
O^ord  Loeal :  Ai  for  GnglUii  OompoeitloQ  and  Engliah  Gianunai.     Ca^ 

tifloate  to  be  endoraed  "  Arithmetlo  "  and  "  Mathsmadoa." 
Can^tridge  Local :  A«  For  Engliih  Oompoeition  and  GnglUh  aranunar.    Ctr- 

tifloate  to  lie  endorsed  "  Arithmetic  "  and  "  HathematioB." 
Collega  of  Prteeptort;  Aa  for  Engllah  Composition  and  Bngliih  Grammar. 

Oertifloate  to  be  endoned  "Arithmetio,''  "  Algebra,"  and  **  Gemnetir." 
Board  </  EiucatUtn :  Boionae  Biamination — Stage  1,  Flnt  Olus ;  w  Stagea 

2  and  8,  any  Cltm. 

A  Oandidate  who  hu  been  admitted  to  any  of  the  nndermentioiied 
eionmuttionB  is  exempt  from  farther  edacational  exftminktiou :  The 
Instttntioii  of  Oivil  Engineers,  Stadentship ;  The  Bojal  lostitate 
of  British  Arohiteots,  Preliminary ;  the  Bnrreyora'  Institntion,  Pze- 
liminary. 

The  Ootmoil  reoarre  power  to  alter  or  add  to  the  foregoing  re- 
qnirements. 

Two  or  more  Ezaminittions  are  held  in  each  yoar,  one  at  least,  in 
April,  in  London,  and  one  at  least,  in  October,  in  some  prorinoial 
town  to  be  fixed  on  by  the  Oonncil  and  dniy  advertised  beforehand. 

Examinations  will  also  be  held  in  Scotland  and  Ireland,  and  in 
India  and  Sonth  Africa,  providing  a  sufficient  nnmber  of  Oandidatea 
desire  to  enter.  Inquiries  as  to  the  lespeotiTe  Colonial  Examinatioiw 
shonld  be  addressed  to  A.  F.  Henderson,  Monioipal  Engineer, 
Ohittagong,  Eastern  Bengal;  or  T.  W.  Stainthorpe,  F.W.D.,  56 
parliament  Street,  Gape  Town,  Sonth  Africa. 

Candidates  mnst  in  the  first  place  apply  to  the  Connoil,  on  tbe 
form  issued  with  the  syllabns,  for  "  permission  to  sit." 

If  permisBion  is  granted  1^  the  Oonnoil,  a  "sitting"  form  will  be 
forwarded.  The  candidate  may  then,  or  at  any  time  sabeeqaeDtly, 
make  application  on  sooh  form  to  be  entered  for  examioation. 

The  Connoil  will  oooept  entries,  in  order  of  priority,  as  &r  m 
accommodation  will  permit. 

The  fee  for  home  Examinations  is  41.  4*.,  two  guineas  to  be  paid 
when  sending  in  the  "sitting"  form,  and  two  gaineaa  on  tbe  di^  ai 
examination. 
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The  foe  for  Colonial  Exuninations  la  4l.  4a.,  to  be  paid  when 
sending  in  the  "  sittiiig  "  form. 

The  fee  it  to  be  tent  with  the  Hltingform  ohlt. 

Candidates  who  do  not  present  themselTos  for  examination  forfait 
their  en  trance  fee. 

Snoceasfnl  candidates  reoeiTe  a"TeBtamnT,"signedbj  theaoting 
Examiners,  and  sealed  and  eonnter  signed  by  the  President  and 
Secretary  of  the  Inetitntion  in  Council. 

A  oandid»(e  sitting  for  examination  end  failing  to  satisfy  the 
examiners  in  not  more  than  two  of  the  five  sntyeots,  will  be  permitted 
to  sit  at  any  sahseqnent  examination,  on  payment  of  half-fees,  for 
re-ezamination  in  the  snbjeot  or  snbjeots  in  which  he  failed.  Upon 
oimipletiDg  his  passes  in  all  the  fire  snbjeots,  he  will  be  dnly  granted 
the  testamur  of  the  Inetitntion. 

A  candidate  failing  in  more  than  two  snbjects  will  be  permitted 
to  sit,  for  re-examination  in  all  tbe  subjects,  at  any  subsequent 
examination,  on  payment  of  half-fees. 

Candidates  who  hare  sat  and  failed,  are  particularly  requested 
to  ask  for  a  "  sitting  "  form,  when  they  desire  to  enter  their  names  for 
re-examination . 

Candidates  who  have  been  relegated  in  one  or  two  snbjeotH  should 
apply  for  a  "  relegated  candidate's  sitting  form  "  when  they  desire 
to  enter  tboir  names  for  re-examination. 

The  ExamioatioiiB  occupy  tbree  days,  and  the  sabjocts  are  taken 
as  folio wb; — 


Firet  day,    10  to  1  ..  ..  Sanitary  Science. 

„  2.30  to  6.80      ..  Building  CoDstnictioD. 

Secondday,  10  tol  ..  ..  Engineeriug  (lat  P^>er). 

2.30  to  6  „  „  (2nd    „    ). 

Third  day,  9.30  to  11.30  Hnnicipaland  Local  OoTornmeot  Law. 

„  12       VivSvoet  Ezaminatiou. 


The  qnestions  in  each  subject  are  divided  into  sections,  as  Bhown 
under  "  Snbjects  of  Examination." 

Candidates  at  home  examinations  may  elect  to  be  examined  in 
either  English,  Scottish,  Irish,  or  Metropolitan  Law.  Colonial  Law 
or  English  Law  may  be  taken  at  Colonial  Examinations. 

Candidates  must  attempt  one  question  In  each  section,  but  must 
not  attempt  more  than  six  questions  in  each  snbjeot.  In  the  case  of 
Manicipal  Law,  which  is  not  divided  into  sections,  not  less  than 
four  questions  must  be  attempted.  There  is  no  vivd  WKe  examination 
in  Manicipal  Law. 


.y  Google 


490  APPENDIX. 

The  viva  voce  ezaminatioQ  of  Belegated  uid  Oolonial  condidRtei 
takes  plaog  during  the  course  of  the  written  papara. 

No  informatiunaBtotheresDit  of  an  Examination,  beyond  tho&ct 
of  a  candidate  having  "Passed"  or  "Failed,"  or  haTing  been 
"  Helegated,"  is  given. 

QaestioDB  set  at  Examinations  held  prior  to  1902  oan  oulj  \n 
obtained  in  the  volomes  of  the  "  Proceedings."  On  sale  by  Measn. 
E.  &  F.  N.  Spon, Ltd.,  Pablishers,  67 Haymarket,  H.W.  The  qoestions 
set  at  snbBeqnent  examinations  are  not  pnbliahed. 

Any  inqniries  referring  to  the  Examinations  should  be  dirooted 
to  Hr.  Thohas  Golb,  Secretary  to  the  Institntion,  11  Victoria 
Street,  Ijondon,  S.W.,  and  BbonU  be  aooompanied  by  aa  addro— od 
foolscap  enrelope. 


SUBJECTS  OF  EXAMINATION. 

1 — EHamKBUia  as  afflhd  to  Mvmioipal  Wobs  :  Ist  Paper : 

A.  Sewage  Dispoaal. 

fi.  Tramways  Coiuitniotion. 

C.  Bridge  Gooetruction. 

D,  Water  Supply. 

II, — EHSUnUBINO  AS  APPLIID  TO  UuBIOIFAL  WoiK :  3Dd  FapOT : 

A.  Qeodeoy. 

B.  HydraolicL 

C.  Sewerage. 

D.  Road  Constmotion  and  Uaintenanfie, 

HI. — BumiiMo  CoNSTBvonoH :  Stbbroth  or  Uatikialb: 

A.  Materiala. 

B.  The  Construction  of  Public  and  FKvate  Buildings. 
C  Building  Bye-lawa, 

D.  Public  BathB  and  Hospitals. 

IT^— SAmTABT  SOIZMGX   AB   APFLIXD  TO  ToWNS  AND   BtIlLI>tB<M  : 

A.  HeaUng  and  Tentilation. 

B.  Scavenging  and  DiBpoaal  or  Befnie. 

C.  Water  Snpply  and  Drainage  of  Buildings, 

D.  Disinfection. 

y. — MUHIOIPAL  AHS  LOOAL  GOYBBMHaHT  Law  AB  RSLATDrO  TO  TBI 

'WoBK  or  MuinoiPAL  EsaiHiiBS  and  Subvxtobb. 
Note. — Tlie  Kxaiainen  do  not  reoommend  an;  paitionlar  text-books,  as  it  ia 
deaiied  to  make  the  Eismiuationi  rather  a  teat  of  the  oandtdate'e  piaethsl 
knowledge  of  the  aubjerts  genenlty,  than  to  find  hU  aoqnaintuiee  with  any 
partioDlar  book  or  books. 
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EXAMPLES  OF  QUESTIONS. 

The  following  qnestionii  hmre  been  oompiled  from  Bxamiiutioii 
PftpfiFB  Bet  to  Gandidjttee,  and  serve  as  exnmpW  of  the  qnestiona 
asked  nnder  tbe  difierent  seotionB. 

HoMonotn. — "Toa  are  pwtloiiluljr  requested  to  write  legibly,  and  touuwer 
tha  questions  u  oonctsely  as  possible.  FiU  in  four  ntmbtr  when  itidieated, 
aUo  at  Om  lop  of  nary  book  hmidod  in.  Pr^x  Ifu  nuttiitr  of  tht  qualion 
to  eoA  oiMHwr.  Plana  ihU  gtMsUoit-poper  I'ntidt  jKtir  hoc^  htfon  \tmidhtQ  O 
in.  Wbenrer  possible,  fi«ebaiid  sketches  or  dlsgtsms  shoold  ba  drawn 
to  illnstiste  the  ftnewei ;  these  should  be  oarefnllj  exeonted,  u  the;  will  be 
taken  as  sbowing  the  Candidate's  profioienoy  in  this  s^la  of  drawing.  Ciuididstes 
unit  Dot,  during  the  eiaminatloii,  reTer  to  any  books  (v  i 
oonuunnloate  with  eaoh  otliar.    Slide  rules  may  not  b«  used." 


I.    Sdbikot  :— ENGIHEERINO  as  applud  to  Munioifai.  Wokk. 

(Candidates  mast  attempt  one  qnesUon  Id  eaeh  section, 
bnt  not  RKTO  thaui  six  in  aU.) 

FIRST    FAPXB. 

(TfTM  dOoaed,  S  Aoari.} 
Skctiok  a.    8BWAQB  DISPOSAL. 

1.  Describe  briefly  the  Tsrioas  systems  of  treatmont  now  in  use  at  outiall 

works;  eipluD  theirgenerslpriDciplestadyantages,  anddisadTsntagss. 

2.  Desdibs  an  np-to-date  aystom  of  sewage  disposal  snitahla  for  a  district 

of  10,000  popnlation,  taking  a  diy-weather  flow  of  40  g&llonB  per  head 
per  day,  and  state  how  yoD  would  deal  with  stonn  water.  Give 
dimennons  wbersver  possible. 

3.  A  series  of  settling  tanks  aie  to  be  constmcted,  each  to  contain  250,000 

gsUoDB.  State  the  dimenuons  yon  snggeat  for  one  of  snoh  tanks,  and 
give  sketch,  plan  and  sections  showing  tha  form  of  bottom  yon  snggest, 
and  the  pomtion  of  inlets  snd  outlets,  and  how  same  should  be  formed. 


SaoxiOM  B.    TRAMWAYS  CONSTRUCTION. 

4.  Sketch  and  describe  the  various  kinds  of  tramway  rsil  }oinla  in  nee  fbi 
electric  traction,  stating  their  respective  advantages  and  diradvantaires. 
Design  an  ordinary  fish-plate  joint,  and  p(rint  oat  the  festnres  to  which 
you  consider  special  attention  should  be  paid. 
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6.  Sketch  the  oroaa-aeotfam  of  a  n»d  32  R,  wide  between  karhe,  one  ait 
bdng  1  ft.  lower  than  the  other,  with  double  tnck  tramway,  3  ft.  6  in. 
gauge;  show,  in  Bgures,  the  "camberiog"  of  the  road,  when  pand 
the  whole  width  with  stone  eetta,  or  Jonah  wood,  and  also  when  ths 
tramway  ie  paved  with  aetta,  and  the  reminder  of  the  road  macadimi. 

6.  Skeleh  a  "  torn  oat"  or  "paaeing  plaoe'  on  a  alngle  line  of  tmawtj, 
figure  the  leading  dimenncmi,  the  angle  of  the  oroealngs,  and  deacribe 
the  length,  position  and  character  of  the  "pointi"  teqnlred  fbr 
diverting  the  trafBo. 


Swrnoit  C.    BRIDGE  CONSTRUCTION, 

7.  Work  out  the  rtrainB  on  a  wronght-iron  girder  (sketch  given)  66  ft.  fpan 

7  ft.  high,  and  give  flgnred  eectiong  of  flangee,  afcrata  and  tiea.  Die- 
tributed  load  200  tona. 

8.  State  the  live  load  per  foot  run  of  pathi  and  camigeway  jaa  wonld 

allow  (or  In  tbe  case  of  a  bridge,  60-ft.  span,  vrith  a  oaniageway 
^6  ft  wide,  and  12-fL  patha  on  eanh  aide. 

The  bridge  has  two  linea  of  tramway,  4  ft.  81  in.  gauge,  to  cany 
can  weighing  6  tona  when  loaded,  the  distance  between  the  two 
wheel  axlet  being  18  ft. 

9.  A  bridge  has  to  be  conatnicted  to  carry  a  60-rt,  street  over  a  canal,  the 

clear  span  being  40  ft.,  the  minimum  head  room  being  11  ft.  at  centie 
and  9  ft.  at  sides  above  normal  water-level :  the  approaches  are  riling 
gradleuta  of  1  in  24  and  1  in  90  respectively.  Sketch  the  bridge  yea 
lecomtnend  for  such  a  poeition,  giving  all  important  particnltn,  short 
speciBcation  tests  for  materials,  and  teats  for  bridge  when  competed, 

SwjKOir  D.    WATER  SUPPLY. 

10.  What  pOToenlage  of  total  annnal  nunfall  over  a  watershed  wonld  yoa 

expect  to  have  avidlable  for  storage  ?  State  locality  and  chancteristia 
of  the  watershed  to  which  your  answer  relates. 

11.  A  covered  reservoir  Is  Teqnited  to  serve  a  town  of  6000  inhabitanti. 

Sketch  and  describe  the  reservoir  you  would  adopt,  giving  all  lequJdte 
details,  and  aamming  your  own  oondilions  o!  site  and  foundation. 
Give  a  short  spedfication  of  the  necessary  works,  tots  for  losteiiali, 
and  an  estimate  of  cost. 

12.  Sketch  and  describe  a  small  pumping  station  capable  of  lifting  daily 

100,000  gallona  of  water  from  a  borehole  in  the  look  and  delivering 
through  a  rising  main  600  yards  loi^  into  a  leeervoir,  the  total  vertical 
lift  b^g  100  ft.  After  working  out  the  the«etical  hone-power 
required,  state  the  brake  horse-power  and  type  of  engine  yon  rceoni- 
mend,  and  give  your  reasons. 
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II.     SuBJBOT :— ENGINEEBING  aa  afpukd  to  Uchioipal  Wom. 


SECOND     FAFBB. 


&EOTIOH  A.    GEODEST. 


1,  Describe  ths  mode  of  infV'?ig  a  land  snrv^  wiUi  the  obun  only,  and 

with  the  luiial  uutruments,  uid  explain  the  adTautagee  of  the  latter 
method.  Seacribe  the  instnmienti,  and  give  an  illnttration  of  a  "  field- 
book  "  with  imaginary  entxiea  therein. 

2,  Make  a  ikolch  of  the  primsty  and  veniia  scale*  of  a  theodolite  for 

reading  to  minates.    Explain  the  object  of  the  render,  and  the  prin- 
dple  npon  which  it  works. 
S.  How  would  yon  proceed  to  contonr  and  make  a  plan  of  a  vallej  proposed 
to  be  nsed  as  an  impounding  reservoir?    What  is  the  advantage  of  a 
contour  plan  for  this  porpoae? 


SBCrmnr  B.    HYDRAULICS. 

i.  The  velod^  In  a  9-in.  [dpe,  nmnbg  full,  liM  at  a  gradient  of  1  In  48,  is 
352  ft.  per  minute.  Give  the  velocitiaB  in  sooh  a  pipe  when  laid  at 
the  fbUowing  gradients :  I  In  16, 1  in  86,  and  1  b  482. 

6.  A  pumfdi^mtdn  a  mile  in  length  is  required  to  discharge  600  galbna 
per  minnte  at  a  velocity  of  3  ft  per  second.    What  diameter  iHpe  is 


0.  What  do  yon  mean  by  "  hydraalic  mean  depth  "  ?  Why  is  the  hydraulic 
mean  depth  the  same  in  the  case  of  a  circnlar  ^pe  flowing  fnll  or  half 
fall,  suppodng  you  agree  that  it  ia  so? 


Sbotioh  0-    SEWEBAGE. 

7.  Describe  the  usual  method  of  setting  out  the  liaea  kx  the  ooQatmotion  of 

a  setter,  and  l^e  means  that  should  be  adopted  to  ensure  that  the 
invert  shall  be  lud  to  the  correct  depth  and  gradient. 

8.  Make  a  detail  sketch  with  figured  dimensions  of  a  Bt(»n  overflow  chamber 

on  a  8  ft  by  2  ft.  egg-shaped  sewer,  discharging  when  fnll  600  caUc 
ft.  per  minute,  assuming  tliat  the  stoim  overflow  will  oome  into 
operatim  when  the  sswage  flowing  is  one-third  the  depth  of  the 
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9.  A  mrcQlM  aew,  4  ft.  internal  ditmeUr,  is  to  b«  conatructed  iriUi  Wck- 
work  in  open  outtiiig,  the  invert  being  IS  ft.  below  the  snifaoe  of  the 
grooud.  Trial  holes  show  6  ft.  of  Ioobb  made  gronnd,  1  ft,  of  day, 
and  12  ft.  of  running  nuid  resting  on  a  thick  bed  of  daf .  Show  bf 
sketolwB  tlie  timbaring  oF  the  trench  and  the  constniction  of  tbeMwec 
and  give  a  dsKription  of  the  work  and  materials. 


SaonoN  D.    ROAD  CONSTRUCTION  AND  MAINTENANCE. 

10.  Do  joa  conuder  the  atone*  in  macadam  should  be  all  of  one  gauge,  or  do 

yoa  prefer  varTtng  Aeea  7    State  the  reaoons  for  your  praferuice. 

11.  A  macadamiBed  carriageway  36  ft.  wide  has  got  into  bod  rep^r,  and  the 

whole  Borfaoe  requires  to  be  recoated  with  atone  for  an  avorage  thicknen 
of  3  in.  Explito  In  detMl  the  difierent  operations  neoeaaary  to  carry  out 
the  repairs,  inolnding  rolling,  and  give  the  ooat  per  yard  of  each 
operation,  assuming  that  the  coat  of  the  stone  delivered  on  the  road  is 
12f.  %d.  per  ton,  binding  material  St.  6d.  per  ton,  and  labour  6d.  per 
hour. 

12.  Give  a  Mef  description  and  express  your  opinion  of  any  methods  of  read 

oonatruotion  and  treabuent  with  which  yon  are  bmiliar  for  Oia 
provenlioa  of  dust  caused  by  motor  traffic. 


in.    Stmnot:— BUILDINa  OONSTBUCTION. 


Sbotiok  a.    MATEBIALa 

1.  State  what  yon  know  of  the  various  timbers  used  in  building,  and  what 

class  of  work  and  situation  they  are  each  adapted  for. 

2.  State  the  crushing  and  safe  working  loads  of  aoy  brickwork  with  which 

you  are  acquainted,  descriUng  tlie  brickwork. 

3.  Explain,  as  fat  as  yon  can,  the  different  chaiacleristica  and  chemical  oom- 

position  of  oominoa  lime,  hydraulic  lime,  Soman  cement,  Putland 
cement,  and  Eeene's  cement. 

SxcnoM  B.  THE  CONSTRUCTION  OP  PUBLIC  AND 
PRIVATE  BUILDINGS. 
i.  A  girder,  with  a  clear  span  of  30  ft,,  bears  a  uniformly  distribaled  load 
of  40  tons  i  it  is  supported  at  one  end  by  a  wall  and  at  tbe  other  by  a 
hollow  cast-iron  column,  circular  in  section.  The  column  is  10  fL  in 
height  with  flxed  ends.  Qive  the  dimensions  of  the  coltunn,  with 
method  of  calcnlatiw. 
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6.  In  the  coDBtruction  of  a.  racU>r7  chimney  speciFy  tha  foUonina : — 

(a)  The  Hnbsoil  being  a  stiff  cia;  end  weight  of  Bhaft  1000  toat, 

what  area  of  concrete  is  it  neceagary  to  provide  for  fbunda- 
tioD? 

(b)  What  proportioD  should  the  apread  of  the  footioga  bew  t«  the 

thicknesc  of  the  briokwork  at  the  haae  of  the  shaft  ? 
(e)  In  a  shaft  200  ft.  high,  give  the  varying,  thickueaa  of  brick- 
work from  base  to  cap,  with  distances  between  the  Tsrioua 
offsets  and  height  of  fire-brick  hning. 

(d)  What  is  the  nsnal  proportion  of  the  diameter  of  base  to  the 

height  of  ebaFi  (circular  on  plan)? 

(e)  State  the  comparative  advantagea  of  circular,  octagonal  and 

square  shafts  with  regard  to  wind  resistance. 
G.  Sketch  a  concrete  beam  reinforced  with  steel  rods  to  carry  a  distributed 
dead  load  of  20  tons  with  a  cleai  spiui  of  15  ft.    Show  your  calcula- 

Seotioh  0.    BUILDING    BT-LAW8. 

7.  State  how  the  aubaoil  of  the  site  of  an  intended  new  building  should  he 

drained,  "  where  the  dampness  of  the  site  renders  such  precaution 
necessary."    Give  sketoh-plsn  of  drains. 

8.  Describe  fully  the  chief  provisions  for  the  X'revention  of  the  spread  of  fire 

from  one  honse  to  another. 

9.  What  infOTmation  must  he  given  to  a  sanitary  authority  by  a  person 

desirous  of  laying  out  a  new  street? 

Section  D.    PUBLIC  BATHS  AND  HOSPITALS. 

10.  Uake  a  cross-sectional  sketch  of  a  public  swimming  bath,  44  ft.  in 

width  over  all,  showing  the  bath,  drsssing-boiea,  gallery,  and  roof, 
with  their  several  dimennons.  Describe  fully  the  means  adopted  for 
rendering  the  bath  water-tight,  and  give  the  type  of  roof. 

11.  Ip  derigning  an  isoUtiou  hospital  for  100  beds,  shortly  describe  the 

following  provisions,  viz. : — 

Number  and  extent  of  ward  blocks. 

Nature  of  other  buildings  necessary  for  admialstratioa  purposes. 

Proportion  of  fioor  space  per  bad. 

Proportion  of  cubical  space  per  bed. 

Method  of  ventilation  to  be  adopted  in  wards. 

Method  of  heating  to  be  adopted  in  wards. 

12.  Id  deeigning  public  baths,  comprising,  say,  a  swimming  bath  70  ft.  x  30 

It.,  ten  slipper  baths,  and  a  small  lanndry,  what  method  would  you 
adopt  to  heat  the  water,  and  how  would  you  warm  the  building? 
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IV.    SuBnor:— SANITABT  SOIENOB  as  A.maj>  to  Tona 

AND  BonjUBOB. 

(Gandidato  miut  attempt  one  qoMtiou  In  ««oh  BBotioa, 

bat  not  more  than  dx  in  alL] 

(  rinc  oBiTiDid,  3  liaun.) 

SEcmoH  A.    HEATIN&  AND  VENTILATION, 

1.  Explain  what  you  mean  by  "natural"  and  "artifidal"  ventlkUco. 

IlluatraU  your  acBwer  by  fetches  of  eadi  as  applied  to  a  public  boOil- 
ing  IX  Bchaol.    What  ara  (he  advantage  and  difladvantages  of  each 

2.  In  preparing  a  scheme  for  wurning  a  bailding,  what  are  the  raoogniaed 

methods  of  calculadng  the  amount  of  healiDg  rarface  reqaired  Cor 
Tarying  temperatutta  ? 

3.  Describe  aoaclaaly  thrm  different  methoda  of  ventilating  sewera,  szpreaaing 

your  views  as  to  their  merits  or  othcrwiae. 

Section  B.     BCAVEtiOINQ  AND  DISPOSAL  OF  REFUSE. 

4.  Describe  tbe  method  yon  woold  adopt  for  oolleotii^; — 

(a)  Tbe  contents  of  oeaapodB, 
(£)  Excreta  in  pails. 
COOffaL 
And  give  particnlaia  of  the  vehicle  yon  would  recommend  in  each  case. 

5.  Describe  the  esaeDtitkl  featniw  of  a  good  type  of  refuse  des&nctor,  aad  gin 

a  section  of  the  same. 

6.  Describe  the  most  satisfactory  means  of 

(a)  Bemonng  house  rcfose 
(&)  Cleansing  ashpits  and  priviaa 
wbere  the  local  authority  undertake  tbe  work  of  removal. 

Section  C.    WATER  SUPPLY  AND   DRAINAGE   OP 
BUILDINGS. 

7.  Describe  tbe  construction  of  a  hot-water  service  for  bstb  and  other  piu> 

poses  in  a  house.  Describe  how  the  oirculatlon  is  obtained,  aad  show, 
by  a  diagrsm,  the  poeitbn  of  the  boiler,  oistem,  cylindo-,  etc,  and 
State  tbe  precaotions  that  should  be  taken  to  prevent  damags  by  fiivL 

8.  Stale  shortly  what  are  the  geneml  princi[^  of  effident  bouse  draioieai 

and  ^ve  a  few  examples  of  bow  these  are  frequently  diaregaided  is 
actual  practice. 

9.  What  kind  of  water  acts  upon  lead  ?    Slate  the  risk  attendant  nptm  iti 

use  and  tbe  means  yon  would  adopt  for  avtdding  or  teduring  nA 
risk. 
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EXAMINATIOIIS. 


Seotios  D.    disinfection. 


10.  MeatiOD  the  varions  dinnreotants  in  common  uH,  and  state  which  fon 

DonaidBr  the  bwt  for  particular  purposes.    Describe  the  methods  of 
use  futd  th«  pTecaations  necessary. 

11.  What  ore  the  points  to  beobeerved  la  the  selection  of  the  Deoeasaryappa- 

ratns  to  effect  the  proper  disinfection  of  bedding  and  clothing?    Give 
a  brief  description  of  tbs  apparatus  with  which  you  are  ooquainted. 

12.  Deflcribe  hovr  you  would  proceed  to  disinfect  a  honse  after  the  following 

diseases :  (a)  scarlet  fever,  (b)  typhoid  ferer,  (c)  diphtheria,  (d)  smalU 
poi. 


V.  Subjiot:— MUNICIPAL  AND  LOCAL  GOVEENMENT 
LAW,  AB  BiLATma  to  thi  Wobk  or  Uuhioipai.  ahs  Countt 
£irani»Ba  and  SuBTZTona. 

(England) 

(Candidates  must  attempt  at  least  fonr  qneetiont.) 
(Time  allouad,  2  horn.) 

1,  Under  what  Act  can  a  local  authority  make  by-laws  as  to  deposit  of 

plans  for  alterations  to  existing  bnildings,  and  to  what  bnildings  do 
these  by-laws  apply  ? 

2,  What  are  the  conditions  under  which  a  maunractnrer  may  discharge  his 

trade  refuse  into  the  Mwera  of  a  local  authority  ? 

3,  Can  a  local  aQtbmity  compel  a  proper  supply  of  water  to  be  laid  on  to 

premises,  and  if  so,  under  what  conditions  in  (a)  urban  districts,  (b) 
rural  districts?    State  the  mode  of  procedure  in  each  case. 

i.  The  sarveyor  to  a  local  authority  has  reporteil  to  him  (a)  a  dangeroui 
bnildingabuttin[;oQ  a  public  highway,  aad  (b)  a  dangerous  chimcey  on 
privftteenolosed  premises.  StatewhatarehispaweiBaDd  duties  in  each 
case,  and  sstout  fully  tbe  proceedinga  he  would  take  in  proper  sequence. 

6.  An  occupier  refuses  to  allow  his  premises  to  be  entered  by  tbe  asdstaDta 
of  the  surreyor  to  a  local  authority  for  the  purpose  of  taking  levels : 
what  course  is  prescribed  by  statute  to  meet  sucb  a  case  ? 

6.  State  which  Acts  give  powers  respecting  tramways  and  light  railways, 

and  describe  the  principal  differences  between  tbem,  particularly  aa  to 
position  of  tramway  in  road,  spaces,  notices,  supervision,  and  mode  of 
procedure, 

7.  Describe  the  provisions  of  the  Buildings  in  Streets  Acts,  1888,  aiid  point 

out  in  what  respect  they  differ  from  the  previously  existing  powen^ 

8.  What  rights  have  owners  and  occupiers  of  property  to  connect  their 

drain^p  with  the  sewers  of  a  local  authority  (a)  within  the  district, 
(i)  without  the  district  ?(e)  under  what  restricliona  cau  the  coocections 
be  made  7  and  (i)  what  are  the  penalties  for  aon-oompliance  ? 
2  E 
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9.  Give  two  ioBUnces  where  yoa  oonBider  the  present  PaUlc  Health  u)d 
Sanitary  AaU  or  Highways  Acts  are  derective  or  require  Mnendment, 
and  in  what  way  would  yaa  remedy  these  defects  ? 

Z%u  yualio»  is  intendtd  la  didt  anttoen  from  eandidatttat  to 
any  difiealtiet  they  nay  have  eteperieneed  or  obierved  or  heard 
of  tn  eaftyxag  out  the  dutia  of  a  tuniejror. 

10.  What  is  a  Frovisional  Order,  and  when  is  it  osnally  applied  fbr?    Com- 

pare it  with  a  local  Act  of  Parliament,  Kpedfying  its  chief  idTMitagM. 
State  the  nature  oF  ProTisional  Orders  inuod  by  the  Board  of  l^ade  u 
diatiact  from  the  Local  Govemment  Board. 

11.  Give  reasons  for  reoom mending  a  coandl  to  adopt  the  Privato  Street 

Works  Act,  1892.  8tat«  also  the  disadvant^ea  of  that  Act  oomparod 
with  sections  150  and  152  of  the  Fuhlio  Health  Act,  1875. 

12.  What  powers  have  local  authorities  with  respect  to — 

(a)  Plantiag  of  trees  in  highways  ? 
(6)  Underground  conveniences? 

(c)  Sanitary  canTeoieDces  i<x  manufactories? 

(d)  Ingress  to  and  egress  from  places  of  pnUio  resort? 

(e)  Safety  of  platforma  oa  pnblio  occasions?; 


V.    MUNICIPAL    AND    LOCAL    GOTEBNMENT    LAW 

AS  HKI^TINO  TO  THE   WORK  OF  MUNICIPAL  ENOIMkEBS  ADD 

SORVBYORS, 

(Scotland) 

(Candidates  must  attempt  at  leut  foni  qnesticui.) 
(Tima  dUoaad,  2  houn.j 

1.  Define  the  various  roads  to  which  these  word*  apply,  tIe.,  Highway, 

Turnpike  Road,  Statute  Labour  Road,  as  interpreted  by  the  Boads  aod 
Bridges  (Scotland)  Act,  18TS. 

2.  Describe  the  statutory  proTisions  whereby  a  local  authority  can  recover 

from  any  person  expenses  for  damage  to  highways  caused  by  extn- 

ordinary  traffic  thereon,  or  by  excessive  wdght  passing  along  ths 

same;  and  state  in  what  Act  of  Parliament  these  povisicniB  are 

embraced. 
8.  To  whom  nmat  application  be  made  for  authority  to  lay  out  new  streets  ? 

Specify  the  details  which  require  to  be  shown  on  the  plan  accompanying 

the  application. 
4.  If  a  Burgh  should  desire  to  improve  any  existing  private  streets,  what 

statutory  procedare  would  be  necessary  ? 
6.  What  are  the  powers  of  a  Burgh  with  reference  to  thekeeping  of  footpaths 

of  public  streets  in  prt^r  repair?    How  far  do  those  powers  apply  to 

private  streets  ? 
6.  Specify  the  procedure  which  must  be  adopted  in  a  Police  'Buifb  before  a 

public  sewer  can  bp  Uid.    Under  what  Act  IB  this  necessary? 
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7.  What  poweiB  of  oatrf  are  given  under  the  Public  Health  (Scotland)  Act 

for  the  purpose  of  esamialDg  dmini,  and  what  is  the  neoeBsary  pro- 
cedure? 

8.  Specify  tiie  duty  of  a  Local  Aathority  with  reference  to  the  water  supply 

of  baildingB  in  an  iaoUted  district. 

9.  Enumerate  ihe  powns  giren  for  the  formation  of  spealal  water  nipply 

dietricls.    State  briefly  under  what  oircnmstancee  a  Local  Authority 
is  bound  to  tsk«  action. 
10.  What  were  the  requirements  of  the  1892  Burgh  Police  (Scotland)  Act 
with  r^ard  to  beck  space  for  proposed  buildings,  and  what  alt«Tation 
was  made  by  the  1903  Act  ? 


T.   UnNICIFAL  AND  LOCAL  GOVEBHUENi:  LAW,  as  BKUTma 
TO  THB  WoBK  <n  HmnciPAi.  EvQimKRa  utD  Svbtbyobs. 

(Ireland) 

(Candidates  must  attempt  at  least  four  queetions.) 

(Twne  allowed,  2  Aours.) 

1.  What  pioTimoDs  am  made  under  tfae  Pablio  Health  (Inland)  Act,  1878 

(Section  50),  with  regard  to  dnuns,  water-closets,  ainfca,  lavatories, 
galley  traps,  earth  closets,  privies,  ashpits,  and  oeospools  f 

2.  What  extended  meaning  is  given  to  the  word  "  ashpit "  in  the  Pablio 

Health  Act  of  1800  T 

3.  How  would  a  oeaapool  require  to  be  constmoted  to  comply  with  the 

proTinoDS  of  the  Pablio  Health  (Ireland)  Aot,  1878  T 
L,  By  whom,  and  under  what  conditions  under  the  Pablio  Health  (Ireland) 
Aot,  1878,  con— 

(a)  A  drain  be  oonnected  with  a  pablio  sewer  I 
(6)  A  servioe  pip«  be  oonneoted  with  a  water  main  T 
5.  Under  what  conditions  oould  a  closing  Order  be  obtained  for  a  bouse 
or  building — 

(a)  Under  the  Pablio  Health  (Ireland)  Act,  1S78  T 
(6)  Under  the  Housing  of  the  Working  Chunes  Act,  1890  T 
&  What  locomotives  are  exempted  by  the  Locomotives  on  Highways  Act, 
1896,  from  the  lestriotioas  of  otlier  Pablio  Genera]  or  Loml  and 
Peraoaal  Acts  in  force  at  the  passing  of  the  1896  Aot  T 
7.  Can  the  jorisdiction  of  a  County  Gonndl  with  regard  to  roads  be 
tzaDsferred  to  an  Urban  District  Counoi] ;  if  so,  what  procedure  is 
neoeesaiy  and  under  what  Act  should  it  be  taken  t 
8i  What  restriction  is  there  uader  the  Sonmary  Juriadiction  Act  as  to 
the  distance  at  which  a  building  can  be  erected  from  the  centre  of 
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V.    MUNICIPAL  AND  LOCAL  GOVERNMENT  LAW,  as 

TO  TEB  WOBK  OT  MVRIOtFAL  ENOHtlEBBS  AITD  SUBTIYOBS. 

(Metropolitan) 

(Candidatee  most  attempt  at  leatrt  fom  qaestiona.] 

(Time  alkmtd,  2  howt.) 

1.  Deocribs  tiie  legal  formalities  (uid  proceedings  iucideat  to  and  tho 

oonTiiig  out  of  Private  Street  Works  under  the  previiions  of : — 

(a)  The  Metropolia  IiOoal  Management  Act,  1866. 

(b)  The  MetTopdlifl  Local  Management  Act,  1862. 

(c)  In  what  important  particniar  does  the  Metropolis  Manago- 

ment  Amendment  Act,  1890,  difter  from  the  last-named 
statntAT 

2.  How  is  a  right  of  light  aoqaii«d  T  Can  jon  name  anj  important  deddon 

of  the  High  Courts  aQeotang  the  matter  T  What  was  eatabliahed  b; 
tlie  House  of  Lords  in  the  ease  of  0<^  v.  Eama  and  Coloniat  Storu, 
Lld.t 

3.  Explain  the  t«ime,  Uia-feas&nce  and  Non-feasance.    What  do  the 

following  expressions  mean  aa  defined  by  the  Fublio  Heallli  (London) 
Aot,  1891  T 

(a)  Trade  Befoae. 

(b)  House  Refuse. 
(e)  Street  Refuse. 
id)  Rack  Rent. 

(e)  Sanitary  Coavenieaoe, 
Is  the  refuse  of  a  restaurant  house  lefnse  or  tnde  refuse  t 

4.  A  Metropolitan  Borough  deeiies  to  oonatruct  an  underground  oon- 

venienoe  in  a  public  highway.  What  statutory  powers  are  vested 
in  tiie  looal  authority  to  provide  such  a  convenience  T  May  they 
use  any  portion  of  the  public  footpath  for  such  a  purpose,  and  do  you 
know  of  any  recent  case  bearing  on  the  point  I 
6,  What  powers  aro  vested  in  the  London  County  Counoil  to  deal  with 
dangerous  buildings  T 

6.  Explain  the  difierenoe  between  a  Public  and  a  Private  nuiaaDoe. 

7.  Whatisa  combined  drain  T    Give  a  definition  of "  Drain  "ass^Ucable 

to  the  Metropolia, 

8.  It  is  proposed  to  widen  a  street  in  the  Metropolis  and  to  acquire  the 

necessary  property  ooropulsoiily.  How  is  this  l^ally  effeotaated  T 
Describe  ptooeduie. 
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EXAMINAnONS. 


V.    COLONIAL  LAW,  ab  belatino  to  thk  Wore  of  Hubioipal 
Ehoiiikebs  and  Subvkyobs. 

(India) 

(Candidates  must  attempt  at  least  four  questioiu.) 

(Time  dUovxd,  2  howrt.) 

1.  Under  what  oinminstaiiDes  may  the  local  aathority  lay  a  sewer  witliont 

notice. 

2.  What  tight  of  drainage  have  the  owners  of  any  premises — 

(a)  Into  a  pnblio  sewer, 
<fi)  Into  a  private  diain  T 

3.  Under  what  oireumstanoes  may  a  Mnnioipality  refuse  to  pay  oompensa- 

tion  when  requiring  a  building  to  be  set  back  to  improve  a  street  I 
i.  State  the  procedure  to  be  followed  when  an  owner  ptopoeee  to  lay  out  a 
new  street : — 

(a)  By  the  Municipality. 

(b)  By  the  owner  of  the  land. 

6.  Describe  the  action  of  the  Municipality  with  regard  to  dangecons 
bnildings — 

(a)  When  the  danger  is  proximate, 
(6)  When  it  is  imminent. 

6.  State  precisely  the  difference  between  tiie  action  to  be  taken  when  land 

ia  likely  to  be  needed,  and  when  it  is  required  for  a  public  purpose. 

7.  Show  circumstances  under  which  the  poflseasion  of  land  may  be 

obtained  before  any  award  has  been  made  under  the  I^nd  Acquisi- 
tion Act. 

8.  Discuss  the  matters  which  may  and  which  may  not  be  taken  into 

consideration  when  making  an  award  under  the  Land  Aoquiaition 
Act. 

(Bombay  Candid atbs  only.) 

9.  At  whose  cost  is  the  water  service  pipe  to  a  houae  laid  and  to  whom  does 

it  belong  t 

10.  DiMOSB  tiie  procedure  regarding — 

(a)  A  structure  erected  to  owhang  a  street, 
(6)  Fladng  a  stall,  ladder,  etc,  upon  any  street. 

(c)  Setting  up  a  soaSold,  elo. 

11.  State  the  reasons  why  a  building  proposal  may  be  disapproved, 

12.  Are  there  any  provisions  of  the  Municipal  Act  which,  in  your  opinion, 

require  amendment  I 
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T.  COLONIAL  LAW,  ab  kelating  to  tsk  work   of   Uukicipal 

EnOINEBRB   ASD  SOBTSrOBS. 

(Africa) 

(Oaudidstea  must  attempt  at  least  four  queationa.) 

(2Vm«  tUlotoed,  2  houri.) 

1.  Define  the  terms  Dwelling,  Dram,  Sewer,  and  Street,  as  employed  in 

"The  Public  Health  Amendmeot  Act,  1897,"  and  B;-lawi  there- 

2.  Under  what  Act  or  Acts  can  on  Urban  Local  Authority  frame  RegolatioDB 

for  regulating  and  controlling  the  erectitm  of  new  buildinge  ? 

8.  What  are  the  powers  of  an  Urban  Local  Authority  with  reference  to 
the  r^ulation  and  control  of  the  aki^htering  of  animals  for  food  and 
the  providon  of  Public  Slaughter  Houses  ?  State  the  procedure  to  be 
followed  in  brining  these  powers  into  operation. 

4.  Several  private  landowners  within  the  area  of  a  Uunidpality  constituted 
under  the  "Municipal  Act,  1882,"  intend  Helling  their  land  in  divided 
portions  or  building  lots.  What  are  the  powers  which  the  Municipality 
poBsesaes,  or  can  acquire,  with  reference  to  ensuring  that  the  plots 
are  of  sufficient  size,  and,  generally,  that  the  land  and  proposed  new 
strceteare  properly  laid  out?  What  procedure  should  the  MunicipaJity 
follow  in  bringing  their  powers  into  operation? 

6.  What  are  the  powers  of  an  Urban  Local  Authority  with  reference  to 
dwellings  which  are  unsafe  or  unfit  for  human  habitation  ?  State  the 
procedure  to  be'  followed  in  dealing  with  such  a  dwelling, 

6.  What  powers  has  a  Municipality  to  summarily  remove  accumulationa 

of  filth  after  short  notice  to  the  owner  or  occupier  ? 

7.  What  are  the  borrowing  powers  : — 

(a)  Of  Municipalities  constituted  under  the  "Municipal  Act, 

1882." 
(fi)  Of  Boards  constituted  under  the  "  Villager  Management  Act, 

1881 "  ? 

8.  A  Municipality  constituted  under  the  "Municipal  Act,  1882,"  dedrea 

to  carry  out  a  Sewera^  Scheme.  Fart  of  Hie  proposed  outfall  sewn 
of  the  proposed  site  of  the  disposal  works  are  outside  the  Munidpal 
area,  and  the  Municipal  Council  is  unable  to  come  to  any  arrangemoat 
with  the  landowners  coocemed.  What  power  does  the  Municipality 
pOHsess  in  this  connection,  and  what  is  the  procedure  ? 

9.  What  enactment  entitles  an  owner  or  occuiner  of  premises  to  cause  Lis 

drains  to  empty  into  the  sewers  of  an  Urban  Local  Authority,  and 
what  conditions  govern  the  exercise  of  such  powers? 
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SXAHINATIONS. 


BOABD   OF  EXAUINEBS. 


Thi  Fbxusknt  or  thx 

J.  P.  BARBKK,M.IllSt.O.B. 

W.    NiSBBT     Blaib,    1L   Inst. 

O.E. 
J.  A.  Bbodh,  M,  Eng.,  Wh.  So., 

ILInstCE. 
G.  Bkowsudoe,  U.  lost.  O.E. 
J.  Bbtoi,  A.U.  Inet.  O.E. 
J.  OoOKULL,  VL  Init.  C.E. 
A.  E.  CoLUNB,  M.In8t.  OE. 
H.  A.  OnTLiB,  ML  Inst  0  J!. 

A.  T.  Datib,  lI.In8t.0.E. 

B.  H.  DoKKAN,  H.  InitO-E. 
W.  Dtaos,  H.  iDSt  C.E. 

A.  M.  FowLKB,  M.  IiutO.E. 
A.  D.  GuuTOBBX,  ]£.  InBt.  C.E. 
G.  Gum,  A.1I.  Inst.  O.E. 
Chab.  Jonis,  H.  Inst.  O.E. 
Jaxbs  IiU. 


Inctitutiok  {eas-ojKK). 

Sib  JAHn  Lxhom,  M.InBt,O.B., 

F.B.I3A. 
Job.  Loblkt,  If.  InBt.  O.H 
G.    J.    HULVABT,    H.  lost  OX, 

B.A.L  (DabHn). 

JaHIS  PftTOlf. 

J.  S.  PtoKiKHfO,  M.  Inst.  O.E. 
W.  H.  FxEBOOTT,  A.11  InBt  G.E., 

BarriBter-ftt-XAW. 
B.  Bud,  A.U.  Inst  O.E. 
0.  0.  KoBBOv,  M.  Inst  C.E. 
H.  E.  Stilook,  M.  lost  G.E. 
B.  J.  Tbomab,  M.  Inst.  O.E. 

H.  T.   WAKBLAH,M.InBtO.E. 

W.  Wkatbr,  M.  Inat.  O.E. 
A.  E.  Wanx,  If.  Inst.  O.E. 
0.  F.  Wm,  U-Inst  OJl 
T.  H.  TABBtooH,  If.  Inst  UE. 


CANDIDATES  WHO  PASSED  THE  EIAMINATIONS 
HELD  1911-1912. 


72nd 
K.  0.  Ba&nerjee. 
N.  N.  Bose. 
A.  D.  Braggios. 
J.  E.  CardeU. 
J.  T.  Dewhont. 
G.  B.  Fryer. 

7Srd  and 
A.  D.  Barroo. 
0.  D.  Bright. 
A.  Glongh. 
0.  H.  Oockrill. 
H.  T.  Daviea. 
W.  H.  Duckworth. 
G.  Dyke. 
A  W.  Edmett. 
H.  Elliott. 

75(A 
J.  0.  Parry. 


Bxammatien,  Oetohtr  1911. 

F,  0.  Jones.  Furan  Mai. 


W.  A.  Lavender. 
G.  0.  Lockwood. 
B.  S.  Macmillan. 
J.  S.  McGlashan. 
P.  I.  Payae. 

lith  Examinations,  March  1912. 


J.  T.  Bothwell. 
W.  Slater. 
H.  0.  Svindells. 
0.  D.  H.  Yanstone. 


E.  L.  FaircloDgh. 
H.  S.  HaU. 
B.  0.  Hammond. 
S.  F.  Hopley. 
A.  0.  Hnghee. 
S.  J.  Kirby. 
S.  G.  Lloyd. 
W.  T.  Lynam. 


H.  J.  Oshorne. 
A.  Palmer. 
S.  Palmer. 
£.  PottB. 

A.  W.  Scott. 

B.  N.  Sharma. 
H.  V.  Snook. 

a  H.  Wahnialey. 


Eaxmimtien,  April,  1912  (Seuih  Africa). 
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flDcmotrs  of  Bcceaecb  flDembera. 


The  CoaQcil,  having  been  requested  to  append  some  short 
notice  of  the  decease  of  Members  of  the  Institotioo, 
will  feel  obliged  by  early  notice  being  forwarded  to  the 
Secretary,  with  such  particulars  as  it  may  be  desirable  to 
insert  in  these  "  Proceedings." 


Mr.  Lewis  Angell  was  bom  on  January  19, 1831,  and  died 
at  Eastbourne  on  March  22,  1912.  He  was  a  stadent  of  the 
School  of  Design,  Somerset  House,  under  Stevens,  the  desigaer 
of  the  Wellington  Monument  in  St.  Paul's  Cathedral ;  matncn- 
lated  at  King's  College,  obtained  the  diploma  of  "Associate," 
and  was  subsequently  elected  a  Fellow  of  the  College.  He  was 
articled  to  the  late  Mr.  Bichard  lieynolds  Rowe,  architect,  of 
Cambridge,  and  afterwards  employed  by  the  Corporation  of 
Norwich,  from  whence  he  was  appointed  on  the  engineers'  staff 
of  the  London  and  North  Western  Eailway  (1856). 

Mr.  Angell  hod  a  lai^  experience  at  Westminster  and  in 
connection  with  municipal  engineering,  architectural,  and  Parlia- 
mentary works,  including  the  Wandsworth  (Metropolitan)  Board 
of  Works,  the  Corporations  of  Portsmouth,  Margate,  Maidstone, 
and  W^t  Ham ;  also  Woodford,  Epping,  Harlow,  and  many 
other  minor  towns,  in  the  erection  of  public  buildings,  town 
halls,  a  large  county  borough  lunatic  asylum  (Cbadwell  Heath, 
Essex),  hospitals,  union  workhouse,  main  draini^,  sewage  dis- 
posal, etc.,  the  aggregate  value  of  the  works  amounting  to  about 
a  million  sterling. 

Mr.  Angell  was  admitted  a  Fellow  of  the  Boyal  Institute  of 
British  Architects  in  1864  and  a  Member  of  the  Institution 
of  Civil  Engineers  in   1866.     He  was  Yice-Cfaairmon  and 
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Chairman  of  the  Standing  Committee  on  Science  of  the  'Royal 
Inatitnte  of  British  Arctutects,  and  for  many  years  a  statntoiy 
examiner  under  the  Metropolitan  Buildit^  Acta,  and  a  Fellow, 
Memher  of  Council,  and  an  Examiner  of  the  Sanitary  Institute 
of  Qreat  Britain. 

In  1870  he  was  elected  Life  Governor  and  Member  of 
Council  of  the  University  College  of  Wales,  Aberystwyth,  was 
a  Member  of  Council  of  the  Social  Science  Association,  and  a 
Vice-President  of  its  Congress  at  Liverpool  in  1876.  He  was  a 
Member  of  Council  of  the  International  Congress  of  Hygiene 
and  Demography,  London,  1891 ;  President  of  the  Engineering 
and  Architectural  Section  of  the  Sanitary  Congress  at  Leeds  in 
1897 ;  and  Vice-President  of  the  Birmingham  Congress  in  1898. 
He  also  contributed  various  papers  and  promoted  university 
extension  lectures. 

Mr.  Angell  joined  the  volunteer  movement  in  its  early 
days,  and  assisted  in  raising  a  company  of  the  Ist  Middlesex 
Engineers. 

He  was  associated  with  Church  work,  and  was  for  some 
twenty  years  an  elected  member  of  the  St.  Albans  Diocesan 
Conference  and  a  vicar's  warden  for  the  same  period,  for  eleven 
years  being  warden  for  the  present  Bishop  of  Barking. 

Mr.  Angell  wtis  the  Founder  and  first  President  (1873-4-5) 
of  this  Institution. 

Mb.  John  Thomas  Eaybs,  formerly  Borough  Engineer  of 
West  Bromwich,  and  since  his  relinquishment  of  official  work  a 
consulting  engineer  at  Birmingham,  died  on  May  8, 1912,  in 
the  57th  year  of  bis  ^e,  His  demise  will  be  a  permanent  loss 
to  more  than  the  immediate  circle  of  family  and  friends,  for  he 
was  known  professionally  to  a  very  wide  circle  of  engineers  by 
reason  of  the  active  and  influential  part  he  always  played  in 
all  questions  affecting  their  interests.  He  was  a  shrewd  and 
original  thinker,  a  man  of  great  personal  charm  and  geniality 
of  disposition,  and — as  many  whom  he  has  assisted  can  testify 
— an  UDselfish  and  devoted  friend, 

Mr,  Eayra  was  elected  a  member  of  this  Institution  in 
November,  1877,  President  1893-4,  and  for  many  years  took 
en  active  part  in  the  examinations. 

Gkobge  Joseph  Bsll,  County  Surveyor  and  Bridge  Master 
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for  Cumberland,  died  suddenly  in  hia  office  at  Carlisle  on 
October  6,  1911,  aged  75.  Trained  onder  the  late  Mr.  Eobert 
Bell,  he  became  District  Surveyor  sncceasively  to  the  Brampton 
Highway  Board  and  to  the  Isle  of  Axholme  Highway  Board. 
He  held  his  last  office  over  thirty  years,  having  been  appointed 
in  1879.  He  had  charge  of  over  500  miles  of  main  roads  and 
of  all  county  brieves  in  the  connty.  He  was  an  authority  on 
skew  arches  for  bridges,  and  built  several  in  Cumberland  on  this 
principle. 

Mr.  Bell  was  elected  a  Member  of  the  Institution  in  January, 
1897. 

Me.  Wiluam  Digglb,  who  for  the  past  twenty  yeara  occupied  , 
the  position  of  surveyor  to  the  Bunconi  Bnral  [District  Council, 
died  on  Jannary  3,  1912,  at  the  age  of  sixty-two.  Previous  to 
this  appointment  be  was  surveyor  to  the  West  Eddisboiy  High- 
way £«ird,  Cheshire.  He  had  been  in  failii^  health  for  only  a 
short  time.  He  was  advised  to  undergo  an  operation,  sucoesafnlly 
performed,  but  acute  bronchitis  pet  in,  which  caused  hia  sudden 
end,  which  was  a  great  shock  to  his  fellow-men.  The  deceased 
gentleman  was  held  in  high  esteem  by  his  Council  and  rate- 
payers generally.  He  was  elected  a  Member  of  the  Institation 
in  September,  1889. 

GsoBGE  Heaton,  born  at  Femberton,  near  Wigau,  on 
February  7,  1840,  died  at  Wigan  on  October  8,  1910.  Trained 
under  the  late  Mr.  J.  L.  Hunter,  be  was  first  employed  by  the 
Wigan  Corporation  and  the  late  Sir  Robert  Bawlinaon,  and 
afterwards  started  as  a  consulting  engineer  at  Wigan,  continuing 
to  practise  until  his  death.  He  was  responsible  for  waterworka, 
sewerage  systems,  public  buildings,  cemeteries,  street  improve- 
ments, tramways,  and  other  works,  in  Wigan  and  many  of  the 
neighbourii^  townshipa.  Mr.  Heatou  was  elected  a  Member  of 
this  Institation  in  May,  1885. 

Mr.  Johh  Asthck  Hoyle,  formerly  deputy  borough  engineer, 
Blackburn,  was  bom  on  February  10, 1883,  and  died  on  May  16, 
1912.  He  received  his  training  nndei  Mr.  J.  Singleton  Green 
of  Haslingden,  and  was  engaged  on  the  main  drain^e  and  other 
important  works,  including  an  installation  of  electric  tramways. 
He  held  the  Institution's  Teatamnr,  and  was  eleoted  a  graduate 
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in  May,  1907,  Associate  Member  in  1908,  and  full  Member  of 
the  Institution  in  July,  1911. 

Mb.  Patbick  John  Ltnam,  county  surveyor  of  Louth,  died 
after  a  long  and  painful  illness  on  August  7,  1912,  in  his  sixty- 
first  year.  Mr.  Lynam  was  educated  at  Queen's  College,  Gal- 
way,  and  in  due  course  joined  the  Indian  Civil  Service,  in  the 
discharge  of  the  -duties  of  which  he  spent  some  years  in  Ceylon. 
Itetuming  to  Ireland  some  thirty  years  ago,  he  was  appointed 
county  surveyor  of  Mayo,  and  subsequently  county  surveyor  of 
Loath  under  the  Grand  Jury  since  superseded.  Among  the 
important  works  he  carried  out  was  the  building  of  the  new 
courthouse  at  Brog^eda.  Latterly  he  did  everything  in  his 
power  to  improve  the  county  roads  by  means  of  steam  rolling, 
which  is  not  yet  general  in  Ireland.  Mr.  Lynam  was  elected  a 
Member  of  the  Institution  in  August,  1891. 

Me.  Edgab  Iveagh  Lord,  borough  engineer,  Greymouth, 
New  Zealand,  died  on  March  21,  1911,  aged  siity-eight.  Mr. 
Lord  was  educated  at  the  High  School,  Hobart,  and  received 
his  training  under  Mr.  H.  P.  Sorrell.  From  1866  to  1885  he 
was  employed  as  authorised  surveyor  under  the  New  Zealand 
Government,  after  which  he  went  into  private  practice.  In 
1888  he  was  appointed  borough  surveyor  of  Greymouth,  aud  in 
that  capacity  he  designed  and  carried  out  the  waterworks  and 
several  other  important  works  in  the  borough.  Mr.  Lord  was 
elected  a  Member  of  the  Institution  in  November,  1902. 

Mb.  W.  J.  Pbess,  for  some  years  surveyor  to  the  Bumham 
(Somerset)  Urban  District  Council,  and  since  his  retirement  a 
Member  of  the  V.  T>.  Council.  He  was  elected  a  Member  of 
the  Institution  in  January,  1892. 

Mb.  Thomas  Heney  Taebit,  surveyor  and  sanitary  inspector 
to  the  Loftus  (Yorks)  Urban  District  Council.  He  was  elected 
a  Member  of  the  Institution  in  March,  1895. 
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INSTITUTION    OF   MUNICIPAL   AND    COUNTY 
ENGINEERS'   ORPHAN   FUND. 

LIST  OF  COMMITTEE  AND  OFFICEES,  1911-12. 

CommilUe  : 
Mr.  a.  D.  Gkbatobex  (President). 
Ma  J.  Paitkn  Babber. 
Mr.  W.  Nisbet  Blair. 
Hr.  a.  H.  Oampbbll. 

Me.   J.  W.   COCKRILL. 

Mb.  C.  H.  Ooopsr. 
Mb.  W.  Harpxjr. 
Me.  E.  Pdenell  Hooley. 
Mr.  C.  Jokes. 
Ms.  W.  H.  Leete. 
Mb.  H.  Richardson. 
Me.  E.  J.  Thomas. 
Mr.  E.  Willis. 

Trustees : 
Me.  J/  T.  Eayrs. 
Mb.  0.  Claude  Eobsok. 
Me.  T.  H.  Yabbicom. 

Hon.  Secretary  avd  Eon.  Treasurer : 
Mr.  O.  Claude  Robson, 

Municipal  Offices, 

Dyne  Road,  Kilbum,  N.W. 
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INSTITUTION  OF  MUNICIPAL   AND    COUNTY 
ENGINEERS'  ORPHAN  FUND. 


To  the  Svhacribers  to  the  Orphan  Favd  of  the  Institution  of 
Municipal  arid  County  Engiiieers, 

Gentlkmen, 

Your  Committee  beg  to  report  that  whilst  but  little 
improvement  can  be  recorded  in  connection  with  the  sub- 
scriptions received  towards  the  fund  during  the  year  ended 
December  31,  1911,  they  are  nevertheless  pleased  to  report 
that  no  serious  diminution  occurs  in  the  annual  income  during 
the  year,  the  amount  subscribed  having  been  128/.  5s.  as  com- 
pared with  144^,  Is.  ^d.  in  1910,  whilst  the  number  of  subscribers 
has  been  140,  or  3  less  than  in  the  preceding  year. 

Every  endeavour  has  been  made  by  circular  or  otherwise  to 
augment  the  numbers  of  subscribers  to  the  fund,  so  that  the 
list  may  show  a  better  proportion  to  the  numbers  enrolled  upon 
the  books  of  the  Institution,  but  unfortunately  the  numbers 
remain  very  similar  to  those  of  previous  years.  It  ia,  however, 
satisfactory  to  report  that  those  members  falling  out  are  made 
good  by  new  subscribers,  so  that  the  list  is  but  slightly  reduced, 
whilst  it  has  been  found  possible  to  provide  grants  to  all  those 
applying,  to  invest  a  further  50/.  in  Loudon  County  Stock,  and 
to  carry  forward  a  balance  of  120/.  Is.  \d. 

The  grants  made  have  rendered  assistance  to  six  widows  of 
late  Members  of  the  Institution  towards  the  schooling  and 
maintenance  of  their  children,  whilst  one  child  still  remains 
at  the  British  Orphan  Asylum,  for  which  a  presentation  was 
purchased  on  May  15,  1909,  for  a  period  of  seven  years.  Thus 
it  has  been  possible  for  your  Committee  to  provide  assistance 
towards  the  maintenance  of  thirteen  children  during  the  year. 
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and  they  have  alao  been  enabled  to  satisfy  all  claims  of  a 
juBti£able  character  that  have  been  made  upon  the  fund. 

The  market  value  of  the  stock  invested  at  the  end  of  the 
year  was  somewhat  less  than  at  a  similar  period  in  1910,  but 
owing  to  an  additional  investment  during  1911  the  dividends 
received  were  slightly  more.  The  balance  sheet  on  p.  511 
summarises  the  condition  of  the  fund  at  the  end  of  the  year 
1911,  viz.— 

The  amended  Title  of  the  Institution  of  Municipal  and 
County  Engineers,  necessitated  a  simUar  alteration  in  the  Title 
of  the  Fund,  which  was  duly  effected  at  a  Special  General 
Meeting  of  Subscribers  held  on  Angust  18,  1911,  and  the  Knies 
and  Segulations  governing  the  Fund  were  altered  accordingly. 

Your  Committee  have  to  express  their  regret  at  the  lamented 
death  of  the  late  Mr.  J.  T.  Eayrs,  who  had  been  a  Trustee  of 
the  Fund  from  its  inception,  and  had  at  all  times  taken  an 
earnest  and  generous  interest  in  its  work.  It  will  be  necessary 
by  Bnle  26  to  appoint  a  new  Trustee  in  his  place,  for  which 
purpose  a  Special  General  Meeting  of  the  Subscrihers  will  be 
held  after  this  meeting. 

Tour  Committee  append  list  of  the  Subscribers  to  the  Fund 
at  the  end  of  the  year  1911,  and  would  take  this  opportunity 
to  again  express  their  thanks  to  the  Secretaries  of  the  various 
Districts  for  the  assistance  they  have  at  times  rendered  towards 
augmenting  the  Fund  by  application  for  subBcriptiona  at  the 
various  District  Meetings.  Your  Committee  attach  some 
importance  to  this  method  of  increasing  the  number  of  Sub- 
scribers to  the  Fund,  and  sincerely  trust  that  renewed  en- 
deavours  will  be  made  at  future  meetings  in  tMs  direction, 
and  that  the  aubseribera  themselves,  in  addition  to  their  own 
generous  action  in  connection  with  the  Fund,  will  do  their  best 
to  induce  their  friends  and  brother  engineers  to  follow  their 
example. 

A.  D.  Gebatoeex, 

Chaikman. 
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INSTITUTION  OF  MXTNICIPAL  AlfD 


IiIBT  or  DOHATIONB  / 


s  SvBSOBipnoMg  roB  tbb  Ykab  ended  Dboekbcb  81, 1911. 


Num. 

DomUob. 

».itss. 

Total 

£     L    d. 

«     >.    d. 

<     i;    d. 

110 

BMbM,  J.  Patten,  Winglon        .. 

1     1     0 

Barrett,  B.  J..  Staines      .. 

0  10    6 

0  10    C 

1     1    0 

1     1     0 

1     1    0 

I     1     0 

Bell,  Q..  8waE«e« 

0  10    6 

0  10    6 

BenUh,  J.,  Brigg 

0  10    0 

0  W    0 

Bien,  Mn.  B.,  Biohmond 
Blau.  W.  N.,  St.  PancniB 

0  10    6 

0  10    6 

110 

1     1    0 

0    1    0 

0    1    0 

Brieriey,  J.  H..  Richmond 

0  10    6 

0  10    8 

Brodie,  J.  A.,  Liverpool   ,, 

110 

1     1    0 

Brodia.  J.  8.,  Blackpool  .. 

1     1    0 

1     1    0 

Brown,  A.,  NottinRham   .. 
Brown,  K.,  Bouthall-Norwood     .. 

1     I    0 

1     1    0 

0  10    6 

0  10    6 

Bum,  W.,  Sntton-iD-Adifield      .. 

0    5    0 

0    5    0 

Burton,  A.,  Stoke-on-Trent 

0  10    6 

0  10    B 

BMbridge,  T.  A.,  MaidBtone      .. 

0  10    G 

0  ID    6 

0    5    0 

0    S    0 

CampbeU,  A.  H.,  Edinburgh       .. 

1     1     U 

Card,  H.,  Lewe» 

0  10    6 

0  10    6 

Chowio*.  W.  H-.  Bumham 

0  10    0 

0  10    0 

Clace,  J.,  Bleaford 

0    5    0 

0    5    0 

Clarry.  W.  A.  H..  Sutton  Coldfield 

0  10    6 

0  10    6 

Clargon,  H.  J.,  Tamworth 

0    5    0 

0    5    0 

Clews,  C.  A.,  Derby 

0  10    0 

0  10    0 

CoalsB,  H.  P.,  HnubQry-on-Thattiei 

0    5    0 

0    5    0 

Cockrill,  J.  W.,  Great  Yarmonth 

1     1    0 

1     1    0 

Cols,  T.,  Westminster      .. 

1     1     0 

1     1     0 

0    5    0 

0    5    0 

Collies,  A.  E..  Norwicb    .. 

1     1    0 

I     1    0 

ColliB-Adamson,  A.  C,  Hlghgate 

0    5    0 

0    5    0 

Cook.  P.  C,  NuntBtoQ      .. 

0  10    6 

0  10    S 

Cook,  P.  P.,  Manifleld  Woodhouse 

1     1    0 

1     1    0 

Cooper,  0.  H.,  Wimbledon 

1     I     0 

Cooper,  P.  A.,  Colombo,  Cejion  .. 

1     t    0 

I     1     0 

Cooper,  L.  A.,  Chiswiok   .. 

0  10    6 

0  10    6 

Cunall,  A.  E.,  Solihull     .. 

0  10    6 

0  10    G 

Davis,  A-  T.,  Shrewsbury 

1     1    0 

I     I     0 

Diokinson,  K.,  Berwiok-on-Tweed 

0    5    0 

0    5    0 

Diver,  D.  J„  Marple 

0  10    6 

0  10  a 

Douglas,  S.,  Kanilworth  .. 

0  10    G 

0  10    « 

Donn,  J.,  Cambridge 

0  10    0 

0  10    0 

Elfotd,  E.  J.,  Southend-on-^ea  .. 

1     1    0 

England.  J..  Wceiham     .. 

0  10    G 

0  10   e 

Farrington,  W..  Woodford 

1     I    0 

110 

Fiddian,  W„  Stonrbridge 

1     1    0 

1     1    0 

1     1    0 

I   I   l> 

Froet,  H.,  Gosport 

0  10    6 

0  10    G 

,  Google 
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OamUe,  S.  O.,  Southwark 
Gil«8,  U.  A.,  WeBbniuater 
Oladvell,  A„  Sloagh 
Goodyear,  H.,  Colcbeater 
Gisut,  F.  T.,  OrBTennd  .. 
Gieatorex,  A.  D.,  Weit  Bromwich 
Green,  Q.,  WolreTbamptoQ 
Ouilbeit,  T.  J.,  Qaenuey 
Gdudu,  J.  W.,  LoDgford,  Ireland 
Harpur,  W..  Cardiff 
Hart,  G.  A.,  Leeds 
HByward,  T.  W.  A.,  Battenea    . 
Heath,  J.,  nrmitoii 
Hcllawell.  O.,  West  Didsl>ar7    . 
Higgens,  T.  W.  E.,  Chrlsea 
Uooley,  K  PnrDell,  Nottingbam 
Horton,  J.  W.,  Derby 
Howard,  H.,  Littlehampton 
Hnrnphreys.  H.  U.,  Weatmiiuter 
Uarst,  W.,  WoBtminster  ., 
HettoD,  S.,  Exmouth 
James,  A.  C.^  Grays 
JenkiD.  C.  J.,  Fincbley     .. 
JonCB,  Lt-Gol.  A.  8.,  Finobham 
Jones,  C..  Esliog.. 
Jones,  U.  O.,  Folkealone  .. 
KiUick,  P.  G.,  FiDsboty  .. 
Laoey,  G.  W.,  Oswestry   .. 
Laocaabire,  W,  T.,  Leeds 
I<eete,  W.  H.,Bedfciid     .. 
Lemon,  Sir  J.,  Sonlbampton 
Lovegrove,  E.  J.,  Uornsey 
Lower  Thames  Valley  Distriot  Bi 

AcBociation 
MaoUrair,  B.  A.,  Linooln 
Mangergh  &  Sods,  Weatminstei 
Uosaie,  F.,  Wakefield 
Mawbey,  E.  G.,  Leioesler 
Haybury,  H.  P.,  Haidstono 
Hay lao,  B.,  Bu ford 
Heade,  T.  de  0.,  Mancbeatci 
Noiris,  J.  H.,  GodalmiDg . . 
Oakden,  R.  (junr.),  Newark 
Palmer,  P.  H,.  Hastings  .. 
PerkLng,  J.,  Birmingbam  .. 
Pickering,  J.  S.,  Cheltcnhsm 
Piatt.  S.  K.,  Rochdale 
Price,  A.  J.,  Lythaiu 
R.  A.  O.  W.  C'b.     .. 
Bead,  B.,  GloociBter 
ReDwick,  B.  Horsham 
Biehardson,  F.  W..  Aitoo  Hanoi 
RichardsoD,  H,,  Handswortli 
BobBOU,  O.  Claiido,  Willesden 
Bogen,  W.  E.,  Eui^ley   .. 
Busbbrooke,  A.,  Willesden 


1  II    C 
0    5    0 


Sabserlptloa.     GootrlbDUoo. 


0  10 

1  1  ' 

0  10 
0  10 
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